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1.0 Introduction

This document reports the findings of the Unfted States (U.S.) test team's
participation in the Helicopter Noise Measurement Repeatability Program
mQQw , which js being conducted under the direction of the International
Civil Aviation Organization's (ICAO) Committee on Aviation Environmental
Protection's (CAEP) Working Group II (WG II) in support of their interest
fn environmental standards development. The HNMRP is an international
effort involving the active participation of Australia, Canada, the
Federal Republic of Germany, France, Italy, Japan, the United Kingdom,
and the United States. The Federal Aviation Administration (FAA), as the
U.S. test team, conducted the HNMRP noise measurement flight test program
in concert with a separate measurement team from Canada. The jointly
conducted U.S./Canadian flight test was held in August of 1984 at Dulles
International Airport near Washington, D.C.

The principal objective of the international HNMRP is to refine procedures
and resolve technical issues associated with helicopter noise
certification testing requirements. Such refinement will facilitate the
certification testing of countries working separately. Participating ICAO
CAEP WG II nations set out to achieve this goal by conducting the noise
measurement flight test programs on the same model helicopter, the Bell
206L-1 (or the acoustically equivalent Bell 206L-3), and by usl.ng the same
procedures.

The results reported in this document will be combined with the findings
of other participating nations for an overall HNMRP evaluation. Results
from this multi-nation evaluation ~111 be presented to CAEP which wfll
consider the results as they formulate noise standard revisions to be
submitted to the ICAO Governing Council.

This report contains helicopter noise information for level flyovers at
various speeds and altitudes and ICAO takeoff and approach procedures.
Additionally, data are shown for a noise abatement approach operation
involving dynamic changes in torque, rate of descent, and airspeed. This
report also provides information for hover-in-ground effect, flight idle,
and ground idle static operations.

This report is organized as follows: Sections 1 through 4 document the
test program and the systems utilized; Sections 5 through 7 describe the
data reduction process; Section 8 contains analyses and discussion of the
noise data; and data tables appear in Appendices A through 0.
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2.0 Program Components and Support Systems

This section contains information concerning program participants,
reference documentation, the test site, communication and support systems,
and the test helicopter.

2.1 Test Participants

The noise measurement flight test program was directed by the Federal
Aviation Administration, Office of Environment and Energy, Noise Abatement
Division, Noise Technology Branch (AEE-120). It was conducted at
Dulles International Airport, near Washington, D.C., on August 27, 28, and
29, 1984. Test program participants and their areas of contribution and
involvement are identified below.

1.

2.

3.

4.

5.

6.

7.

8.

9.

FAA AEE-120: Program management, test site surveying and
preparation, field observation, direct read noise data measurement and
analysis, recorded noise data analysis, cockpit videotape data
acquisition and reduction instrument documentation, radar data
acquisition, SODAR data analysis, photo-altitude slide reduction, and
radar-laser-photo tracking data analysis.

Department of Transportation (DOT), Transportation Systems Center
(TSC): Recorded noise data - measurement, reduction, correction, and
analysis, and tracking data verification.

DOT Photographic Services Laboratory: Photo Overhead Positioning (POP)
Systems operation, documentary photographs, and photo processing.

U.S. National Weather Service, Dulles International Airport Office:
Fifteen minute meteorological observations, 10 meter tower operation
and SODAR operation.

FAA Technical Center (ACT-310): Laser tracking system operation and
data reduction, Visual Approach Slope Indicator (VASI) deployment and
operation and verbal flight path guidance.

Dulles International Airport Air Traffic Control Tower: Air traffic
control.

Omniflight Airways: Provided the Bell 206L-1 test helicopter (via Bell
Helicopter lease) and primary pilot #l.

Bell Helicopter, Textron: Leased the test helicopter and assisted in
flight test coordination.

Canadian Ministry of Transport: Fielded a measurement team equipped
with acoustical recording equipment. (The Canadian test team is
working on a separate report.)



2.2 Reference Documentation

The test program was conducted in accordance with procedures set out in
the following documents:

1) Test Plan for the ICAO Helicopter Noise Measurement Repeatability
Program, November 1983, Revised December 15, 1983. (Ref. 1)

2) Helicopter Noise Measurement Repeatability Program Mid-Program Review
Advance Phases Protocol, October 1, 1984. (Ref. 2)

While general test program provisions were specified in the above
documents, the ultimate reference and focus of the program is the
following document:

3) ICAO Annex 16 (Ref. 3)

Within the ICAO document helicopter noise certification is addressed in
Chapter 8, with many cross references to Appendices 2 and 4.

Other valuable reference documents were:

4)

5)

6)

Bell 206L-1 Long Ranger II Flight Manual, Bell Helicopter Textron,
May 18 1978, (Ref. 4);

ICAO Working Group II Background Information Paper on Agenda Item 3A,
Compendium of Comments on Test Plan, May 1984 (presented by the U.S.
representative at the WG II meeting in Boston, MA). (Ref. 5)

"An Examination of Test to Test Variability for the A109A Helicopter
Using ICAO Annex 16 Noise Certification Procedures", ICAO Committee on
Aircraft Noise (CAN) Working Group B, joint German, Italian, U.S.
member paper, January 1983. (Ref. 6)

2.3 Test Helicopter

Participants in the HNMRP had the option of testing either the Bell 206L-1
(Long Ranger II), or the Bell 206L-3 (Long Ranger III) helicopter. A Bell
206L-1 was used during the U.S./Canadian test program and is pictured in
Figure 1. The 206L-1 and L-3 helicopters are considered acoustically
identical although there are some differences in installed power and
performance. The Bell 206L-1 and L-3 are turbine-powered, general purpose
light helicopters. Table 1 is a listing of the specifications of the Bell
206L-1 used in the U.S./Canadian flight test.

The test helicopter was leased by Bell Helicopter Textron, from Omniflight
Inc., located at Martin State Airport in Baltimore, Maryland. Prior to
the test a laser retroreflector (shown in Figure 15) was mounted on the
underside of the test vehicle. The retroreflector constitutes the only
external difference between the IJS test vehicle and 206L-1 or L-3
helicopters utilized in other test programs.
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Table 1
HELICOPTER CHARACTERISTICS-v

HELICOPTER MANUFACTURER BELL
HELICOPTER MODEL 206L-1, LONGRANCER II
ENGINE ALLISON 250-C28B -

EXTERNAL DIMENSIONS ..*

OVERALL LENGTH (BOTH ROTORS TURNING)
HEIGHT OVER TAIL FIN

13.02 M (42 FT., 8.5 IN.)

HEIGHT TO TOP OF ROTOR HEAD
2.75 M (9 FT., 0.25 IN.)

FUSELAGE MAX WIDTH
3.05 M (10 FT., 0 IN.)

STABILIZER SPAN
1.32 M (4 FT., 4 IN.)

MAIN DIAMETER
1.98 M (6 FT., 6 IN.)

TAIL DIAMETER
11.28 METERS (37.01 FT.)
1.65 METERS (5.42 FT.)

WEIGHT

EMPTY, STANDARD CONFIGURATION
MAX TAKEOFF WEIGHT

978 KG. (2,156 LB.)
1,882 KG. (4,150 LB.):

PERFORMANCE (ISA AT TAKEOFF WEIGHT OF 1,837 KG. (4,050 LB.)
,

NEVER-EXCEED SPEED AT SEA LEVEL

MAX CRUISING SPEED AT 1,525 M:
(5,000 FT.)
MAX RATE OF CLIMB AT SEA LEVEL
.9 Vne IS ASSUMED TO BE

INSTALLED HP
TAKEOFF HP
TRANSMISSION HP

MAIN ROTOR RPM
TAIL ROTOR RPM
MAIN ROTOR VELOCITY (fps)
TAIL ROTOR VELOCITY (fps)
BRC (FPM)
BRC (FPS)
BRC SP V (knots)
v (FPS)Y
B%C CLIMB ANGLE (Degrees)
ICAO TAKEOFF ALTITUDE
'NE

130 KNOTS (241 KM/HR,  150
MPH)
XKNOTS (215 KM/HR,  134
MPH)
463M (1,520 FT.)/MINUTE
117 KBJOTS
500
435
435
394
2550
7 6 3
722
1520
25.53
574
96.27
15.26
156.46 METERS (513.32 FT.)
130 KNOTS (150 MPH, 241
KM,'HR)

LIMITATIONS

WEIGHT/CG LIMITATIONS: MAX GROSS FOR TAKEOFF AND LANDING
INTERNAL 1837 KG (4050 LB.)
EXTERNAL

POWERPLANT LIMITATIONS:
1927.8 KG (4250 LB.)

POWER TURBINE RPM (N2) LIMITS
MINIMUM
CONTINUOUS OPERATION
MAXIMUM CONTINUOUS

GAS PRODUCER RPM (Nl) LIMITS
CONTINUOUS OPERATION
MAXIMUM CONTINUOUS
MAXIMUM TRANSIENT

ROTOR LIMITATIONS
MINIMUM
CONTINUOUS OPERATION
MAXIMUM CONTINUOUS

97%
FTO 100%
100%

60 TO 104X
104%
105x

97%
FTO 100%
100%
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2.4 Test Site

The Test Flan for the ICAO HNKRP described the flight operations
microphone array as an array consisting of a flight path centerline site
and two sideline sites, arranged for certification testing as specified in
Section 8.3 of Annex 16. A second centerline site, located 150 meters
down range from the centerline center site, was to be added to this
array. (This second site would then be positioned on the high altitude
side of centerline center for takeoff operations.)

The microphone.array for the static operations was specified as consisting
of two sites, one located 150 meters from the hover point over a hard
propagation path, the second site located 150 meters from the hover point
over a soft (grass) propagation path.

The U.S./Canadian test followed the above specifications with the addition
of:

for flyover operations - a third centerline site, located 150 meters
up range from the centerline center site, anda
for static operations - two sites, (one hard propagation - one soft
propagation) each located 300 meters from the hover point.

The noise measurement testing area was adjacent to the approach end of
Runway 12/30 at Dulles International Airport. The low ambient noise
level, the availability of emergency equipment, and physical security made
this location desirable. Figure 2 is a photograph of the test area.

FIGURE 2
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The test area adjacent to the runway was nominally flat, with a ground
cover of short, clipped grass , approximately 1800 feet by 2200 feet, and
bordered on the north, south, and west by woods. Runway 12/30 was closed
during the test , so there was minimum interference from commercial and
general aviation. Airport traffic was diverted to runways approximately
two and three miles east of the test site.

Figure 3 is a schematic diagram of the test site detailing the location of
the nine microphone sites used during the test. The flight track
centerline was located parallel to Runway 12/30 centered between the
runway and the taxiway.

For flight operations three centerline microphone sites, sites 4, 1, and
5, and two sideline sites, sites 2 and 3, were deployed.

For static operations four microphone sites, 5H, lH, 4H, and 6H, were
situated along an extended line from the runway. Sites Hl and H5, the
hard path sites , were located on the pavement of Runway 12/30, while sites
H4 and H6, the soft path sites , were located just off the end of the
runway.

2.5 Communication System

A central communications group , under the program manager, utilized a
communications network involving several radio frequencies to coordinate
the various data aquisition systems and to direct flight operations.
Figure 4 is a schematic diagram of this network.

2.6 Flight Path Markers and the Approach Guidance System

Visual cues in the form of squares of plywood painted bright yellow with a
black "X" in the center were positioned to define the takeoff rotation
point. This point was located 500 meters (1640 feet) from the centerline
microphone location. This array is depicted in the measurement site
schematic in Figure 5.

Approach guidance was provided to the pilots for the ICAO 6 degree
approaches by means of a Visual Approach Slope Indicator (VASI). The VASI
was located at the point where the approach path intercepted the ground, a
distance of 1128 meters (3701 feet) from centerline center site 1.

The VASI system used in the test was a three-light arrangement giving
vertical displacement information within +/- 0.5 degrees of the reference
approach slope. The pilot observed a green light if the helicopter was
within 0.5 degrees of the approach slope , red if below the approach slope, _
white if above. A picture of the VASI system is shown in Figure 6.

In the case of verbal guidance approaches, FAA. personnel operating a
surveying theodolite (see Figure 7) advised the flight crew of deviations
(exceeding 0.5 degrees) from the reference six degree flight path.

7
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FIGURE 4
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FIGURE 5

Noise Measurement and Photo Site Schematic
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FIGURE 6 FIGURE 7

Crew with VAST system FAA personnel with a surveyjng theodolite

3.0 Description of Test Series

The test series conducted during the U.S./Canadian HNMRP flight test fall
into two catagories. The first is the core test program operations,
consisting primarily of noise certification operations which each HNMRP
participant was asked to conduct. The second part contains optional.operations, which were selected to expand the potential range of
comparative analyses. Table 2 is a listing of the test series operations
in the order they were conducted. Although the test series operations can
be divided into two thematic areas, they were actually interspersed in
order to achieve flight test time and fuel efficiency.

3.1 Identification of Test Series

Each test series represents a series of events of the same operation type,
pilot, and occurrence. Each noise event is identified throughout this
document by a one or two letter prefix which corresponds to a particular
series description. This letter is followed by a number which represents
the numerical sequence of the event (i.e., Al, A2, A3,...etc.) as it
occurred in the overall program chronologically. The numbering of events
was started at "1" each day.

In the case of static operations the individual events are referenced to
the acoustical emission angle in addition to the letter prefix (i.e., FO,
F45, F90, F135, F180, F225, F270, F315).

Table 2 also lists the test series target operational parameters, along
with approximate start and stop times. Actual operational parameters and
position information for specific events are identified in the appendices
of this document.

3.2 Core Test Operations

The core test operations were conducted in accordance with the Test Plan
for the ICAO HNMRP and ICAO Annex 16 Chapter 8 requirements as described
below.
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T a b l e  2
T e s t  Seri  es Schedule

LJS/C&NfADIAN TEST, HELICOPTER NOISE MEASUREMENT REFEATARILITY PROGRAM

TEST TEST
S E R I E S  DCITE

A 8-27

G 8-27

H 8-27

I 8-27

J 8-27

B 8-27

C 8-27

D’ 8-27 N / A 1 1 STATIC FI N / A N/A 1: .XjF 2: 10

E 8-27 N / A 1 1 STATIC 91 N / A N / A 1:30 2: 05

SERIES  SERIES
EVENT 14 TARGET START STOF
N0.s PILOT OCRN OPERATION IAS QLTITUDE TIME TIME
1-8 1 1 LFO 0.9VH 117 15Om(492’) 8: 354 8:55

9-16 1 1 L F O  0.9VH 177 300m (984’ ) 9:12 9:31

1 7 - 2 1 1 1 LFO l.CWH 13) 150m (492’) 9:35 9:51

22-24 1 1 LFO 0.8VH 104 150m (492’) 9:53 10: 06

27-9 1 1 1 LFO 0.7VH 91 15CJm 1492’ ) 10: 58 11:13

TIT-52.dc* 1 1 ICAG!  T/O, 57 START AT 11:29cI 12:47F
VY 6 6 ’ AGL

X2-50 1 1 6” IWO 57 START AT 11:26A 12:4OF
A F F .  V Y 701:)’ AGL

F 8-27 N / A 1 1 STAT HIGE N / A SKIDS  S’AGL 2: 10 2:25
//////////ffff//////fff/ffff///f///////fff///fff////ff/////fffff//ffff///ffff//
FIA 8-28 l-8 2 1 L F O  O.9VH 117 15Om (492’ ) 8.334 . +_ 8:37

HE 8-28

cc 8-28

AZ 8-28

BZ 8-28

cz 8-28

K 8-28

M 8-28

..-.KM 8-28

MM 8-28

1 1 - 2 5

9-24

26-30

3 1 - 3 9

4 1 - 4 6

4 7 - 5 1

52-57

58-62

2 1

2 1

1 2

1 2

1 2

1 1

1 1

2 1

2 1

ICAO  T/O, 57
VY

60 ICAO 57
AFP. V Y

L F O  0 . 9 117
VH

15Om (492’ )

ICALl  T/O 57 START AT
VY 66’ FIGL

60 ICAO 57
A F F .  V Y

STQRT  CIT
700’ A G L

b” A F F . 57 START AT
V Y  N O  GUIDE  700 CSGL

HELL 110
QUITE TO
FIFF. 45

6O FIFF. 57
VY NO GUIDE  700’

BELL 110
DUIET TO
WF. 45

STCIRT FIT
66’ AGL

START AT
700 AGL

STCIRT AT
1000  AGL

START CIT
AGL

STf3RT BT
1000 AGL

8:47 11:ll

8:42 1 1 : 08

11:24 11: 36

11:49 12: 19F

11:99 12: 16

12: 42 1:Ob

1:lO 1:29

2: 12 2: 37

2:40 2:56

//////////////////fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
RY 8-29 l-17 2 2 IWO T/O 5 7 START AT 8:24 12: O7P

VY 66” FIGL

CY 8-29 2-18 2 2 60 ICAO 57 STCIRT AT 8: 166 12: 11F
BFP., V Y 700’ FIGL

DZ 8-29 1 2 STATIC F I N/A N/A 9: 30 10: 15

EZ 8-29 1 2 S T A T I C  GI NfCI NfCS 9: 30 10: 10

FZ 8-29 1 2 STAT HIGE NfFI SKIDS  5’cIGL 10: 30 10:45

AY 8-29 19-28 2 2 LFO 0.9VH 117 15Om (490 ) 12: 16F 12: 58

$t OCCURRENCE - First or second  time pilot  flew  operation.
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3.2.1 Flyover Test Series A

The overflight reference procedures, as stated in ICAO Annex 16,
Chapter 8, Section 8.6, are as follows:

a> the helicopter shall be stabilized in level flight overhead the
flightpath reference point at a height of 150 meters (490 ft);

b) a speed of 0.9 Vh or 0.9 Vne, whichever is the lesser, shall be
maintained throughout the overflight reference procedure; (Note: Vh is
the maximum speed in level flight at power not exceeding maximum
continuous power. Vne is the never exceed speed.)

cl the overflight shall be made with the rotor speed stabilized at the
maximum normal operating rpm certificated for level flight;

d) the helicopter shall be in cruise configuration; and

4 the mass of the helicopter shall be the maximum takeoff mass at which
noise certification is requested.

The reference airspeed selected for the level flyover operation was 117
knots, which is 0.9 Vh.

This flyover operation is depicted graphically in Figure 8,

FIGURE 8

Reference Position Information?

Altitude over centerline center = 150 meters (492.12 feet)

CPA centerline center - 150 meters (492.12 feet)
c-’ -

CPA sideline  sites - 212.12  meters (695.96 feet)



3.2.2 Takeoff Test Series B

The takeoff reference flight procedure, as stated in ICAO Annex 16,
Chapter 8, Section 8.6, is as follows:

a>

b)

4

d>

4

The

the helicopter shall be stabilized at the maximum takeoff power and at
the best rate of climb along a path starting from a point located 500
meters forward of the flight path reference point, at 20 meters (65
feet) above the ground;

the best rate of climb speed Vy, or the lowest approved speed for the
climb after takeoff, whichever is the greater, shall be maintained
throught the takeoff reference procedure;

the steady climb shall be made with the rotor speed stabilized at the
maximum normal operating rpm certificated for takeoff;

a constant takeoff configuration selectad by the applicant shall be
maintained throughout the takeoff reference procedure except that the
landing gear may be retracted; and

the mass of the helicopter shall be the maximum takeoff mass at which
noise certification is requested.

pilots were asked to anticipate the rotation marker and apply maximum
takeoff power early so that the helicopter would intercept a direct climb
path, projecting from the 500 meter rotation point, 20 meters above the
ground.

This takeoff operation is graphically depicted in Figure 9.

FIGURE 9

Takeoff Reference Profiie:

IA8 - Vy 57 knots

Rate of Climb - Beet Rate of C&b or 463.3 m/tin (1520 ft/mLn>

Climb angle - 15.26 degreee

Altitude over centerline center - 156.4 meters (513 feet)

CPA centerline center - 150.89 meters (495.04 feet)

CPA sideline sites - 212.75 meters (698.03 feet)

# Microphone
Positions



3.2.3 Approach Test Series C

The approach reference procedure , as stated in ICAO Annex 16, Chapter 8,
Section 8.6, are as follows:

a) the helicopter shall be stabilized and following a 6 degree approach
path;

b) the approach shall be made at a stabilized airspeed equal to the best
rate of climb speed Vy, or the lowest approved speed for the approach,
whichever is the greater , with power stabilized during the approach
and over the flight path reference point, and continued to a normal
touchdown;

cl the approach shall be made with the rotor speed stabilized at the
maximum rpm for certificated approach;

d) the constant approach configuration used in airworthiness
certification tests, with the landing gear extended, shall be
maintained throughout the approach reference procedure; and

4 the mass of the helicopter at touchdown shall be the maximum landing
mass at which noise certification is requested.

An airspeed of 57 knots was established as Vy for approach operations.

This approach operation is graphically depicted in Figure 104

FIGURE 10

Reference Position Information:

Altitude over centerline center - 120 meters (393.72 feet)

CPA centerline center - 149.81 meters (491.53 feet)
;

CPA aideline cites - 191.67 meters reer)
I
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3.2.4 Static Flight Idle Series D

The static operations, while not part of the certification standard, were
performed as part of the HNMRP core program to examine the consistency of
measurements between the program participants. Static flight idle
procedures, as followed in Series D, are as follows:

The helicopter is positioned at a designated point on a runway or taxiway
of normal construction. The measurement teams record a one minute (or
longer) sample of the sound for each of eight directivity angles. The
helicopter skids are on the ground and the rotor RPM is stabilized
throughout the recording period at 100 percent RPM. The acoustical
emission angle convention is given as zero degrees at the nose, 90 degrees
off of the right side, 180 degrees at the tail, 270 degrees off of the
left side of the helicopter. Refer to Figure 11 for a diagram of the
acoustical emission angles.

FIGURE 11

Acousticel  Emission Angle Convention
Left Side

2700

2250 t 3150

TAIL 180” -

900

Right Side

3.2.5 Static Ground Idle Test Series E Procedures:

Static ground idle test target procedures, as followed in Series E, are
the same as for the static flight idle with the exception that target RPM
is 67 percent.

3.3 Optional Operations

3.3.1 Static Hover-In-Ground-Effect

Static hover-in-ground-effect (HIGE) test series F target procedures are
the same'as for the flight idle static operations with the exception that
the skid height is specified as five feet above ground level.

3.3.2 Level Flyover Operations

Flyover test series G was conducted at 300 meters following the procedures
otherwise detailed for flyover test series A.
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Flyover test series H, I, and J were conducted at airspeed of 1.0 Vh (130
knots), 0.8Vh (104 knots), and 0.7 Vh (91 knots) respectively following
procedures otherwise detailed for flyover test series A.

3.3.3 Bell Recommended Approach

This operation was conducted by both pilot 1 and pilot 2 and labeled as
series M and MM respectively. The procedure followed was developed by
Rell Helicopter engineers and test pilots and is detailed below.

1. Commence approach from a level flight altitude of 750 feet AGL at a
point to enable the central microphone to be overflown at 400 feet AGL
and follow a descent profile as if to land at the reference 6 degree
target point, but terminate the descent at 100 feet AGL.

2. Start descent at 80 to 100 knots and reduce collective pitch to 10 to
20% main rotor torque.

3. Bleed off airspeed during the descent down to 200 to 300 ft. altitude.

Note: The reduction in collective pitch to the 10 to 20% torque range will
result in higher than normal rate of descent. To offset this higher rate
of descent, if desired the approach may be started at 10 to 20 % torque.
This procedure should be practiced so that the pilot familiarizes himself
with the variation in collective and cyclic controls necessary to tune out
the main rotor's impulsive sound.

3.3.4 6 Degree Approach - No Guidance

This operation was conducted to evaluate the potential problem of "over
controlling" in following visual and verbal flight path guidance inputs.
The operation was conducted by both pilot 1 and pilot 2 and labeled as
series K and KK respectively. The target operational proceedures were as
follows:

1. Maintain a stabilized rate of descent of 600 feet per minute.

2. Stabilize airspeed at Vy (57 knots).

3. Stabilize rotor speed at maximum (top of green arc) normal operating
RPM (394 RPM).

4. Commence the descent at 750 feet AGL at a point to enable the central
microphone to be overflown at 400 feet AGL and continue down to 100
feet AGL.

3.3.5 Core Repeated

The core test program (detailed 1.n Section 3.2) was conducted twice by two
different pilots, thus establishing a data base of four complete core
tests within this single flight test program. (This test feature will be
evaluated at length in later sections of this document.)

When each of the core series was conducted by the second pilot (pilot 2)
for the first time, the series was identified by doubling the letter
prefix given to the original operation' (i.e., AA, RB, CC).
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When each of the core series was conducted by the first pilot (pilot 1)
for the second time, the series was identified by adding a "Z" to the
letter prefix given to the original operation (i.e., AZ, BZ, CZ, DZ, EZ).

When each of the core series was conducted by the second pilot for the
second time, the series was identified by adding a "Y" to the letter
prefix given to the original operation (i.e., AY, BY, CY).
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4.0 Data Acquisition Systems

The following section describes the data acquisition systems employed by
the US (FAA) during the RNMRP flight test.

4.1 Noise Measurement Systems

4.1.1 Direct Read Systems

Type-l direct read noise measurement systems were deployed during the
U.S./Canadian HNMRP flight test. Flight operation sites 1, 2, and 3 had
Gen Rad 1988 PrecisJ.on Integrating Sound Level Meter (PISLM) systems while
sites 4 and 5 had Gen Rad 2233 PISLM systems. Each system consisted of a
Gen Rad P-42 preamp and a Gen Rad l/2 inch electret microphone (oriented
for grazing incidence) mounted on a tripod with the microphone four feet
(1.2 meters) from the ground. Each microphone was covered with a 3 inch
wind screen, and was connected by a 100 foot cable to the direct read
PISLM systems.

With each'system the slow response A-weighted sound level was output to a
graphic level recorder (GLR).

Instruments were caljbrated at the beginning and end of each test day and
approximately every hour in between. These systems collected single event
data consisting of maximum A-weighted Sound Level (AL), Sound Exposure
Level (SEL), integration time (T), and Equivalent Sound Level (LEQ) (these
data are presented in Appendix A). Figure 12 is a schematic drawing of
the direct read PISLM system.

FIGURE 12

Acoustical Measurement Instrumentation

Microphone Oriented for
Grazing Incidence

GR, H” Electret Microphone

Gen Rad 1988
Precision
Integrating
Sound Level Meter

Metrosonics
dB-404
Graphic Level
Recorder

5 cmlmin 12 volt

Transport - Auto
Banery

DC-Output

Direct Road Noise Measurement System
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4.1.2 Magnetic Recording Systems

Nagra two-channel direct-mode tape recorders were deployed at each site
during the U.S./Canadian HRMRP flight test to record noise data. On one
channel the noise data were recorded with essentially flat frequency
response, while on the second channel the data were first weighted and
amplified usjng a high pass pre-emphasis filter.

Helicopter acoustical signals are characterized by large level differences
(30 to 60 dB) between the high and low frequencies and as such the use of
pre-emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasis network rolled off those
frequencies below 10,000 Hz at 20 dB per decade. Recording gains were
adjusted so that the best possible signal-to-noise ratio would be achieved
while allowing enough "head room" to comply with applicable distortion
avofdance requirements.

Inter Range Instrumentation Group-B (IRIG-B) time code was synchronized
with the tracking time base and was recorded on the cue channel of each
system.
The typical measurement system consisted of a Gen Rad P-42 preamp and a
Gen Rad l/2 inch electret microphone (oriented for grazing incidence)
mounted on a tripod with the microphone four feet (1.2 meters) from the
ground. Each microphone was covered with a 3 inch windscreen, and a 100
foot (30.5 meter) cable connected the preamp and the magnetic recording
system. Figure 13 is a schematic of the microphone and magnetic recording
system.

FIGURE 13

NAGRA Tape Recorder
Acoustical Measurement Instrumentation

Microphone Oriented for
Grazing Incidence GR, I/Z ” electret  mircrophone
GR, P-42 preamp

r
\‘u

Windscreen

I T
4’ (1.2m)

r
100’ (30.5m)  Cable to
Instrumentation
Vehicle

Preamp
Power

ITHACO

t SUPPlY  ’
Amplifier

-

100’ (30.5m)  Cable
from Preamp

Time Code Generator

NAGRA IV Instrumentation
Tape Recorder
CHl



The ground microphone system (shown in Figure 14) consisted of an inverted
free field l/2 inch electret microphone connected to a P-42 preamp. A 100
foot (30.5 meter) cable was used between the preamp and the magnetic
recording system. The microphone diaphragm was parallel to and
approximately 7 millimeters above a ground surface of closely cropped
grass.

FIGURE 14

4.2 Tracking Systems

During the U.S./Canadian HNMRP flight test three separate tracking systems
were used in order compare the systems and to assure complete acquisition
of tracking data. Below is a description of each tracking system.

4.2.1 Laser

The laser precision automated tracking system used during the
U.S./Canadian HNMRP flight test is a semi-mobile facility which uses an
invisible laser beam to automatfcally track aircraft equipped with a
retro-reflector. This laser system consists of tracking equipment, which
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maintains an automatic track on the target , and data processing equipment,
which processes, displays, and records the tracking data. The interior of
the laser van and a selection of the laser instruments are depicted in
Figure 15.

The tracking portion consists of a laser transmitter and an optical
receiver which are mounted on an elevation-over-azimuth tracking mount on
the top of the tracking van. Short bursts of infrared laser energy are
generated in a narrow beam toward the target and are returned to a
receiving telescope. The receiving telescope’s optical output is then
directed to a 4-quadrant photo detector. When the telescope axis is
pointed precisely at the tracked target , all quadrants of the photo
detector receive an equal portion of the target return image, and the
detector outputs are equal. An optical automatic gain control (AGC)
system operates a filter wheel in conjuction with the laser transmitter
optical attenuators to maitain constant average optical signal levels at
the quadrant photo detector. When the target is slightly off of the
telescope axis, the detector outputs are unequal and are a function of the
magnitude and directjon of the pointing error. Automatically the
necessary adjustments are made to maintain target tracking.

When first locking the laser transmitter onto the aircraft’s
retro-reflector, video-optical sighting equipment is used. Specifically a
television camera is mounted below the receiving telescope and aligned
with the tracking optical axis. After the camera sights the aircraft, the
system begins tracking automatically.

Range is obtained by measuring the time interval between transmitted and
received optical. pulses. The range computer is initialized each time the
laser is fired. If no target return pulse is received and automatic and
manual operations fail to acquire the target the computer disregards the
data sample. Range to the tracked target is measured and displayed with a
resolution of 1 foot in 5 miles.

The data processing system consists of a Digi,tal Equipment Corporation
PDP-11/35 processor and related equipment. The accuracy for both azimuth
and elevation is 20 arc seconds. During tracking, the data processing
system exercises control over the tracking system and formats the tracking
data for recording and display. After tracking is completed, tracking
data are recorded on magnetic tape.

4.2.2 Photo Altitude Determination System

The helicopter altitude over a given microphone was determined by the
photographic technique described in the Society of AutomotJ.ve Engineers
report AIR.-902 (Ref. 7). This technique involves photographing an
aircraft during a flyover event and proportionally scaling the resulting
image with the known dimensions of the aircraft. The camera is initially
calibrated by photographing a test object of known size, from a known
distance. Measuring the resulting jmage enables calculation of the
effective focal length from the proportional relationship:

(Image T,ength/@b j ec t Length) = (Effective Focal Length/Object Distance)

This relationship is used to calculate the slant distance from the
microphone to the aircraft. Effective focal length is determined during
camera cal.ibratf,on. Object length is determined from the physical-
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FIGURE 15

Laser crew operating equipment

Laser transmitter Retroreflector  attached to undereide of helicopter
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dimensions of the aircraft (typically skid width) and the image size is
measured on the photograph. These measurements lead to the calculation of
object distance or slant distance from camera or microphone to the
aircraft . The concept applies similarly to measuring an image on a print,
or measuring a projected image from a slide.

Four 35 mm single lens reflex cameras (using slide film) were deployed
along the flight track centerline, as depicted in Figure 5. Lenses with
different focal lengths, each individually calibrated were used in
photographing helicopters at different altitudes in order to more fully
fill the frame and reduce fmage measurement error.

The photoscaling technique assumes the aircraft is photographed directly
overhead. Although SAE AIR-902 does present equations to account for
deviations caused by photographing too soon or too late, or by the
al.rcraft  deviating from the centerline , these corrections are not required
when deviations are small. Typically the deviations were acoustically
insignificant.

The photographer was aided in estimating when the helicopter was directly
overhead by means of a photo-overhead-positioning  system (POP) as
illustrated in the diagram and pictures of Figure 16. The POP system
consisted of two wires, parallel to the ground, and in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
system, initially positioned the camera to coincide with the vertical
plane of the two guide wires. The photographer then tracked the
approaching helicopter in the viewfinder and tripped the shutter when
the helicopter crossed the superimposed wires. This process of tracking
the helicopter also minimized image blurring and the consequent
elongation of the image.

A scale graduated jn l/32-inch increments was used to measure the
projected image. This scaling resolution translated to an error in
altitude of less than one percent. A potential error lies in the
scaler’s interpretation of the edge of the image. In an effort to
quantify this error, a test group of ten individuals (in connection
with a 1983 test program) measured a selection of the fuzziest
photographs from the test. The resulting stratistical analysis revealed
that 2/3 of the participants were within two percent of the mean
altitude.

4.2.3 Radar

The FAA semi-mobile radar system, shown in Figure 17, is a 9.1
GigaHertz, primary radar system. The system locates the target with the
assistance of a videocamera mounted below the radar
transmitting/receiving antenna. Once the operater controlled video
system has the target in an acquisition window, the radar system locks
on. The radar determines the range of the helicopter by analyzing the
reflected electromagnetic pulse from the aircraft. The target ’ s
spherical coordinates , range, elevation and azimuth are output, along
with IRIG-B time code, to a Kennedy one inch magnetic tape drive. The
magnetic tape is subsequently reduced in the FAA acoustical laboratory
using a PDP-11-35 computer system. Raw da,ta are converted to Cartesian
coordinates, and the required position information is computed,
tabulated and plotted.
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FIGURE 16

Photo Overhd Positioning Systbm
(Pop System)

Artist's drawing of the
photo overhead positioning system

Photographer using the POP system
to photograph the helicopter

Photographs of the Bell 206L-1, as taken by the photographer using the POP system
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FIGURE 17

Radar Transmitting/Receiving Antenna

Meteorological Systems

The influences of wind speed, direction and gradient have been matters
of considerable concern in the context of helicopter noise certification
testing. The inflow of turbulent air, the redirection of shed vortices,
and the change in helicopter attitude with crosswinds are all effects
which are belj.eved to be highly related to the variability in measured
noise levels. As such, the HNMRP requested that the program
participants constrain their testing to periods of low winds well within
the limits of Annex 16, Appendix 4, Section 2.2.2 e) (as amended at CAR
7) and that detailed wind and meteorolgical  information be gathered so
that the influence of winds aloft on measured sound levels might be
analyzed. Wind information gathered will also be used to evaluate data
for noise events which appear significantly different.

For the U.S./Canadian HNMRP flight test a relatively new system (of
French design) was used to acquire a nearly continuous detailed
description of the wind structure in the immediate vicini.ty of the noise
measurement sites.

(This is a departure from previous U.S. testing in which radiosondes were
used to measured wind speed and direction. While the radiosondes did an
adequate job of identifying gross meteorological effects, they were
typically launched about a kilometer from the measurement site and,
because of cost, were launched only every 30 minutes.

A meteorological tower ten meters high was also used during the test to
measure temperature and relative humidity, as well as wind speed and
direction.

Appendix G summarizes selected information from the two measurement
systems and presents a resolution of the wind vector data into on-track
and cross-wind components.
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4.3.1 SODAR

The SODAR, depicted in Figure 18, measures wind.,speed and direction by
sending an acoustical pulse into the atmosphere and measuring the
intensity of the returning pulse echo. Changes in wind speed and
direction will cause measurable intensity and frequency (Doppler) shifts
to the pulse echo.

By using a three antenna system, the SODAR can measure and display three
dimensional wind speed and thermal structures, thus giving a visible wind
picture for multiple altitudes.

The accuracy of the Remtech Doppler SODAR system is + 0.3 meters per
second for wind speed and + 3 degrees for wind direction. (This accuracy
far exceeds the capabilities of weather sounding balloons and satellite
techniques.) .I

The SODAR system uses a DEC PDP-1103 computer to process the inform'ation
received from the pulse echoes and stores the output on magnetic tape.
Subsequent to the test this tape was processed and a hard copy of the
information was generated. Table 3 is a sample of a 15 minute summary of
SODAR output, with notes to assist in interpreting the printout. Appendix
H provides a complete listing of the 15 minute data summaries collected
during the test.

4.3.2 Ten-Meter Tower- -

A meteorological tower, which stood ten meters above ground level (shown
set up near the SODAR in Figure 19 and in close detail in Figure 20), was
used to measure temperature, wind speed, wind direction, and relative
humidity. The tower utilized the following transducers:

Table 3

A Sample of the SODAR Summary 15-Minute Output

#IIN 9 27 84

ALTITUDE ECHO- S ECHO

S XX INU Jt
I; 300
V 280
v 260
V 240
V 220
u 200
V 180
V 160
V 140
v 120
v 100
V 80
v 60
u 40
v 0
$

0 0
18 -9999
17 25
17 11
19 39
16 18
24 108
17 34
19 38
20 55
20 35
25 80
35 35
45 3
69 30
0 0

17 14 53

SPEED TETA S TETA W S W SGl SO2 SG3

0 0 0

378 156 -9999 -33
223 180 16 -49

-9999 --9999 -9999 -44
214 156 32 -4.4
342 148 21 -49
310 158 22 -47
293 171 30 -34
248 162 29 -40
334 159 28 -34
297 157 27 -32
273 178 27 -19
271 162 30 -30
236 173 -9999 -18

9 1 89 79 62

364 442 453

,
0 0

0 0 0
41 62 94 15
49 46 59 41
40 42 51 49
39 42 98 40
47 39 42 39
43 45 49 47
42 45 50 43
50 39 45 42
45 43 50 50
45 47 40 45
5 4 43 46 45
55 45 40 54
51 44 37 55
0 39 32 51
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FIGURE 18

The three antennas of the SODAR system

Measurement crew operating SODAR equipment
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1) a thermolinear probe, to measure the temperature: accuracy - +/- .15
degrees

2) a three-cup anemometer, to measure wind speed: accuracy - +/- .25 mph
3) a wind vane attached to a potentiometer, to measure wind direction:

accuracy - +/- 3 degrees
4) a relative humidity sensor: accuracy - +/- 4X

The weather station signals were then transmitted to a van in which data
were recorded on magnetic medium and printed out as hard copy strip chart
graphs. Appendix I is a listing of the data received from the ten meter
tower during the test.

FIGURE 19

lo-meter meteorologi
FIGURE 20

cal tower

Close-Up of Meteorological Equipment



Table 4

Video Camera and Recorder Specifications

Panasonic WV-3230 Color Video Camera

Power Requirements: 12V DC, 5.3W

Standard Illumination: 140 fc/F4.0

Minimum Illumination: 1 fc/F1.4 with 8x Auto Focus Lens
3 fc/F2.0 with 12x Lens

Horizontal Resolution: 350 lines

Lens:

Mount: Rayonet

Focal Length: 10.5 - 84 mm with 8x Auto Focus
10 - 120 mm with 12x

Zoom Ratio: 8x Auto Focus
12x

Max Aperture: F1.4 with 8x Auto Focus
F2.0 with 12x

Filter Diameter: 58 mm for 8x Auto Focus
72 mm for 12x

Weight: 4.6 lbs (2.1 kg) with 8x Auto Focus
4.8 lbs (2.2 kg) with 12x Lens

Built in Time/Data Generator with Stopwatch

S/N Ratio: 46 dB

Panasonic NV-8420 VHS Video Recorder

Weight: 8.4 lbs with Battery

Dimensions: 9.4" W x 3.6" H x 9.5" D

Recording Time: 2 hours

Resolution: 240 lines (color)

S/N Ratio: 45 dB

Playback modes include still frame, frame advance, l/4 to l/30
variable slow, picture viewable during multimotion playback.
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4.4 Helicopter Performance Documentatfon  Systemse-m-

Two different techniques were utilized to document the helicopter
performance characteristics. The objective in focusing attention on the
performance characteristics was to attempt to relate varjation in
acoustical data to variation in critical performance data, such as rotor
speed, torque, airspeed, and rate of descent.

4.4.1 Cockpit Videotape System

A pkGtGgrapher  was situated in the rear left seat of the test helicopter
equipped with a Panasonic VHS video camera and video cassette recorder.
The system specifications of these two units are shown in Table 4. Roth
systems were powered by internal batteries. The photographer, also
equipped with a communications  headset coordinated each shot with the
flight crew. After the helicopter was stabilized and the data run begun,
the photographer would record (videotape) the instrument panel throughout
the data acquisition period of the flight event. At the beginning of each
data run the flight engineer held up a note pad with the event number
written on it for the photographer to record. During the run the flight
engineer marked, verbally and/or with a hand signal, when the helicopter
was directly over the centerline center microphone location. The
photographer was instructed to frame the torque, rate of descent,
indicated airspeed, compass, rotor rpm and range time. Figure 21 is a
photograph of the cockpit instrumentation panel which the video camera was
recording. Upon completion of the test the recorded information was
played back using freeze frame features and selected data were entered
into a microcomputer file. Appendix J provides a tabular summary of this
information.

4.4.2 Cocknit Observer Log

As a backup and to assist the photographer, a flight engineer also was
placed onboard. The flight engineer maintained a hand written log which
has been transcribed as Appendix K.

Instrument panel of the Bell 206L-1
(as taken by video camera operator)
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5.0 Noise Data Reduction

5.1 Direct Read Data Processing

Direct read acoustical data from the Precision Integrating Sound Level
Meters (PISLM) (SET, and ALm) were entered into an electronic spreadsheet
file along with 10 dB down duration times manually scaled from graphic
level recorder strip charts. This information, acquired as control and
backup data, are shown in the tables of Appendix A. The electronic
spreadsheet also performs calculations to determine empirical duration
constants K and Q, as shown below:

SEL - ALm = K x LOG (JO dB Down Duration)

SEL - ALm = 10 x LOG [ Q x (10 dR Down Duration) 1

The graphic level recorder output, taken as the slow response, PISLM, DC
output, provides a qualitative look at the shape of noise event time
histories. Time histories for core and repeated core program flyover
events at the centerline microphone location are presented in analysis
Section 8.10.

5.2 TSC Magnetic Recording Data Reduction

Analog magnetic tape recordings analyzed at the Transportation Systems
Center (TSC) facility in Cambridge, Massachusetts were entered into
magnetic disc storage after filtering and digitizing using the GenRad 1921
one-third octave real-time analyzer. Recording system frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction system. The 24, one-third octave sound pressure levels (SPLs)
for contiguous one-half second integratlon periods (spectral time history)
make up the "raw data" base for each event. Data reduction followed the
basic procedures defined in the references outlined in Section 2.2 of this
report.

5.2.1 Ambient Noise

The ambient noise is considered to consist of both the acoustical
background noise and the electrical noise of the measurement system. For
each event, the ambient level was taken as the five to ten-second time
averaged one-third octave band levs3. recorded immediately prior to the
event. The ambient noise was used to correct the measured raw spectral
data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yjelded the ambient corrected signal
level. The following exceptions are noted:

1. At one-third octave frequencies of 630 Hz and below, if the measured
level was within 3 dB of the ambient level, the measured level was
corrected by being set equal to the ambient. If the measured level
was less than the ambient level, the measured level was not corrected.
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2. At one-third octave frequencies above 630 Hz, if the measured level
was within 3 dB or less of the ambient, the level was identified as
“masked”.

5.2.2 Spectral Shaping

The raw spectral data, corrected for ambient noise, were adjusted by
sloping the spectrum shape at -3 dB per one-third octave for those bands
(above 1.25 kHz) where the signal to noise ratio was was less than 3 dB,
i.e., “masked” bands. This procedure was applied in cases involving no
more than 9 “masked” one-third octave bands. The shaping of the spectrum
over this g-band range was conducted to minimize EPNL data loss. This
spectral shaping methodology deviates from Annex 3.6 (and FAR-36)
procedures in that the extrapolation includes four more bands than
normally allowed.

5.2.3 Analysis System Time Constant/Slow Response. . -

The corrected raw spectral data (contiguous linear l/2 second records of
data) were processed using a sliding window or weighted running
logarithmic averaging procedure to achieve the ‘slow” dynamic response
equivalent to the “slow response” characterjstic  of sound level meters as
required under the provisions of the test program, Annex 16, and FAR 36.
The following relationship using four consecutive data records was used:

Li = 10 Log [ 0.17 * (lo”*1Li-3)  + 0.21 * (lo”*1Li-2)

-I- 0.24 * (lO”*lLi-l)

+ 0.33 * (lOOOILi) ]

where Li is the one-third octave band sound pressure level for the ith
one-half second record number. This procedure was described at length in
U.S. Working Paper 6, from the April 1985 ICAO CAEP meeting in Tokyo,
Japan (Ref. 7).

5.2.4 Bandsharing of Tones- - -

All calculations of PNLTM included testing for the presence of band
sharing and adjustment in accordance with the procedures defined in ICAO
Annex 16, Appendix 2, Section 4.3.2 and FAR-36, Appendix B, Section
36.2.3.3.

5.2.5 Tone Corrections

Tone Corrections were computed using the helicopter acoustical spectrum
for the frequency range 24 Hz to 11,200 Hz (bands 14 through 40). These
data were used to compute tone correction for bands 17 through 40, the
same set of bands used in computing the EPNL and PNLT. The initiation of
the tone correction procedure at a lower frequency reflects recognition of
the strong low frequency tonal content of helicoter  noise. This procedure
is in accordance with the requirements of ICACl Annex 16, Appendix 4,
paragraph 4.3. Lower range tone corrections were assigned using the
revised F-value fence of 1.5.
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5.2.6 Other Metrics

In addition to the EPNL/PNLT  family of metrics and the SEL/AL family, the
overall sound pressure level (OASPL) and lo-dB down duration times are
presented as part of the “As Measured” data set in Appendix B. The
A-Weighted Sound Level and the OASPL were computed using the acoustical
spectrum from 24 to 40000 Hz, Bands 14 through 40.

5.2.7 Static Test2

In the case of static operations, thirty-two seconds of corrected raw
spectral. data (64 contiguous l/2 second data record) were energy averaged
to produce the data tabulated in Appendix D. The spectral data presented
are “as measured” at the emission angles shown in Figure 11, established
relative to each microphone location, Also included in the tables are the
360 degree (eight emission angles) averaged levels, calculated by both
arithmetic and energy averaging.

Note that “masked” levels (see 5.2.1 12) are replaced in the tables of
Appendix D with a dash (0). The indexes shown, however, were calculated
with a shaped spectra as per Section 5.2.2 of this report.

5.2.8 Delta 1 Correction: Spherical Spreading and Atmospheric Absorption

Spherical spreading and atmospheric absorption were implemented in
accordance with the procedures outlined in Annex 16, Appendix 1,
Section 9.4. The process of correcting data for spherical spreading and
atmospheric absorption included:

1. Adjusting the measured 24 one-third octave SPLs of the PNLTM spectra
to the standard acoustical day, 77F-70X RH, conditions utilizing on
site 10 meter meteorological data.

2. Adjusting for the ,change in atmospheric absorption associated with the
difference in slant range between the actual and reference positj.on of
the helicopter at the time of PNLTM.

5.2.9 Delta 2 Correction: Distance-Duration and Groundspeed-Duration

Procedures outlined in Annex, 16, Appendix 4, Section 9.4.2 revised (as
rsported in CAN 7 Report on Agenda Item 3, pages 3 through 46) were used
in implementing the duration adjustments.

Delta 2 - [ -7.5 log (CPAtest/CPAref) ] + I: 10 log (Vg test/Vg ref) ]

where the CPA is the closest point of approach and the Vg is the ground
rpeed,
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5.2.10 Delta 3 Correction: Source Noise

The source noise correction is applied only in the case of level flyover.
This adjustment accounts for changes in sound level associated with
deviations of the advancing blade Mach Number from the reference value.
Deviations may be associated with rotor RPM, ambient temperature, or
airspeed deviations from reference conditions. The topic of source noise
adjustment is discussed in detail in analysis Section 8.6 of this report.

A separate PNLTM versus Mach Number function was developed for the
centerline and each of the two sideline microphones. In each case a
regression line was fitted to the data set and the slope was determined.

In the case of the Bell 206L-1, over the range of Mach Numbers tested, a
linear regression provided the best fit curve. The following relationship
was used to compute adjustment values.

Delta 3 -. slope J( (reference Mach # - test Mach 6)

5.3 Summary of Reference Values Used in Data Adjustments

Table 5 provides a synopsis of reference values used in data adjustment
calculations.

Reference CPA Distances:
Table 5

CENTERLINE CENTERLINE CENTERLINE SIDELINE SIDELINE
CENTER SITE 4 SITE 5 SITE 2 SITE 3

15Om LFO 492.12’ 492.12’ 492.12’ 695.96’ 695.96’

300m LFO 984.24’ 984.24’ 984.24’ 1100.40’ 1100.40’

Takeoff 495.04’ 624.56’ 365.51’ 6 9 8 . 0 3 ’ 698.03’

Approach 391.53’ 442.97’ 340.10’ 628.87’ 628.87’

Absorption Atmosphere:

77 degree 70% relative humidity

Delta 3 Source Noise Correction?

59 degree F, speed of sound value
394 RPM rotor speed
117 knots airspeed
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6.0 Meteorological Data Reduction

Selected data acquired by the 10 meter meteorological tower and the Sodar
system have been combined in the tables of Appendix G. Rach table
provides a chronological record of the temperature (expressed in degrees
Fahrenheit), rel.ative  humidity (percent) , and wind information for a given
test day. Each line entry in the tables indicates the time and altitude
for the reading. The 10 meter data represent instantaneous readings
manually scaled from a strip chart recorder. The wind data for altitudes
other than 1G meters represent the average value computed by the Sodar for
the previous 15 minute sampling period. (Wind information is available
for one minute samples but is not presented because of the sheer volume of
data.) The data will be consulted as necessary in the process of the
RNMRP evaluation exercise.

Wind data have been divided into on-track and cross-track components to
aid in the evaluation of compliance with J.CAC crosswind limitetion
requirements. Throughout the test program crosswind components were nearly
always below 5 knots.

The Sodar system also provided information on the vertical movement of the
atmosphere at various altitudes. This information provides a useful figure
of merit for the evaluation of turbulence. The reader can ah0 examine the
change in wind direction and speed from the surface through the flight
level to further assess the stability of the air mass. A complete record
of 15 minute SODAR reports is provided In Appendix H.

The temperature and relative humidity data presented in the tables were
used in the Delta 1 atmospheric absorption correction process. A linear
interpolation between fifteen minute reports was conducted to arrive at
values for use in the adjustment. This same temperature data was used to
compute the test Mach Number values for the Delta 3, source noise
correction.
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7.C Tracking Data Reduction

This section describes the reduction of photo-altitude, radar, and laser
tracking data and the subsequent methodology used to integrate the three
data sets into a complete position trajectory record for the U.S./Canadian
HNERF flight test. As discussed below, each of the tracking systems
encountered problems, but fortunately the net yield of valid,information
resulted in a complete record , which is presented in Appendix F.

7.1 Tracking System Difficulties

Problems were encountered with each of the three tracking systems
throughout the program. The laser system's problems included failure of
the diesel electric generator power supply and difficulty locking onto the
retroreflecter during some operations as a result of attitude and the
placement of the retroreflecter on the underside of the helicopter.

The FAA semi-mobile radar system experienced data drop-out in situations
when the tracking antenna would lock-up on strong stationary
electromagnetic targets. Problems were also encountered with the
recording tape drive transport mechanism.

The photographic crew universally experienced difficulty in their attempts
to provide time synchronized photographs through use of time indexed data
backs, or range code synchronjzed stop watches. Additional training and
shake down exercises would have helped. Although difficulties surfaced
with documentation of calibration photos, the 35 mm slides were of high
quality and (after a recalibration exercise) yielded accurate altitude
data.

7.2 Data Confidence Level

When laser tracking data were available, they were taken as the data
source. The laser operation had numerous built-in diagnostic checks to
assure a quality output. The accuracy of the laser system is on the order
of 1 foot in 5 miles and consequently was taken as the most accurate
tracking reference. Laser data were available for approximately one-third
of the program events.

The photo-altitude data were taken as the second most accurate data set.
Photographic data were compared to laser data and found to be generally
within 10 feet in altitude.

Radar data were compared with laser data and were found to be in very good
agreement in some cases, but in other cases 20 to 40 feet different. The
disconcerting aspect of the radar data is that the differences from the
laser were inconsistent in magnitude and direction.

7.3 Photo-Altitude Data Reduction

Data acquired from the four centerline photo-altitude sites were processed
on an Apple IIe microcomputer using a VISICAL@ electronic spread sheet
template developed by the authors for this specific application.
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The scaled photo-altitudes for each event (from all four sites) were
entered as a single data set. The template then operated on these data,
calculating the straight line slope in degrees between the helicopter
position over each pair of sites. In addition, a linear regression
analysis was performed jn order to create a straight line approximation to
the actual flfght path. This regression line was then used to compute
estimated altitudes referenced to each centerline microphone location.
(Exact distances between photo altitude determination sites and the noise
measurement sites are detailed in Figure 5.) Closest Point of Approach
(CPA) was also computed to the two sideline sites.

While the photo-altitude data do provide a reasonable description of the
helicopter trajectory, care is necessary when using the regression slope
and the regression estimated altitudes. One must be sure that the
site-to-site slopes are similar (approximate constant angle) and that they
are in agreement with the regression slope. If these slopes were not in
agreement, then photo altitude data along with the site-to-site slopes
were used in calculating altitude over microphone locations.

7.4 Radar Data Reduction

Radar data collected on magnetic tape were transferred to disks and
analyzed using a Digital FDP 1135 computer system. The data were
converted to Cartesian coordinates X, Y, Z, and T (time). This data base,
along with the time at PNLTM, was used to derive the following parameters:
Slant Range (SR), Closest Point of Approach (CPA), Acoustical radiation
Angle (A-A), Rate of Climb (RC), Climb/Descent Angle (C/D-A), and Ground
Speed (GS). The radiation angle was taken as the angle between the slant
range, and the flight path extending ahead of the helicopter. A subsequent
program produced ground track and trajectory profile plots (not included
in this document).

7.5 Laser Data Reduction- - -

Laser data were essentially processed in the same way as the radar data,
once the spherical coordinates were translated into Cartesian coordinates.
The laser data tapes were processed by FAA personnel at the FAA Technical
Center, near Atlantic Cl.ty, New Jersey. Plots of flight profiles and
ground tracks were also generated using laser tracking data. Takeoff
operation tracks are shown in Appendix-E.

7.6 Photo Adjusted Radar Data

-.

In cases where laser data were unavailable, photo data were
with radar data, creating photo adjusted radar data (FAR).
generated in the following manner:

91
"APAR = photo CPA

used together
PAR data were

%AR = Photo CPA * Radar SR
Radar CFA
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8.0 Noise Data Analyses

This section contains analyses and discussions of the data acquired
at the IJ.S./Canadian HNMPP flight test. For each analysis, the
analytical process is described, graphs and/or tables are presented,
and appendices are referenced.

Analyses contained in this section have been designed to achieve one
or more of the following three objectives:

1.) provide internal comparisons within the U.S. test program;

2.) provide information useful in comparj.ng U.S. test data with
results of other participants in the ICAO Helicopter Noise
Measurement Repeatability Program;

3.) provide an evaluation of technical requirements specified in
existing TCAO helicopter noise certification standards.

The following is a list of the analyses which are contained in this
section.

8.1 EPNL Certificatjon  Level Analysis

8.2 Pilot to Pilot Analysis

8.3 Test Day to Test D_ay  Analysis

8.4 Guided Versus Unguided Approach Analysis--

8.5 Left - Right Directivity Analysis

8.6 Source Noise Adjustment (Delta 3) Advancing Blade Tip Mach Number-
Analysis

8.7 Ground versus 1.2 Meter Microphone Analysis

8.8 Air to Ground Acoustical Propagation Anal-

8.9 Static Data_,Analysis

8.10 A-Weighted-T.ime History Analysis

8.11 Dominan~__Spectral  Component Analysis

8.12 Trajectory Plots and Ground Track Analysis

8.13 Data Reduction System Calibration Test Tape Results

8.14 Divergence-of Noise Levels Within Individual Test Series
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8.1 EPNL Certification Level Analysis--

This section contains the EPNL certification data representing the
basis for inter-program comparisons within the US/Canadian program as
well as intra-program comparisons with other nations participating in
the ICAO BNMRP. A summary of the fully corrected EPNL values for the
three certification measurement locations js presented in this
section. In the tables of Appendix L, the three microphone average is
computed for each event and is shown in the right column. The average
for each microphone along with standard deviation and 90% confidence
interval is also shown in the tables. The final, fully corrected,
three microphone average for the series , certification EPNL value is
shown in the lower right corner of each table along with the required
statistics.

The table presented immediately below provides a summary of EPNL
values for the various certification test series:

Table 6

_-------------------__________________I_----------------------

SERIES IDENTIFICATION EPNL (dB)
-------_----------------------------------------.--------------
A l-CA0 LFO (Pl) 87.24
AZ ICAO LFO (Pl) 87.24

AA ICAO LFC (P2) 86.97
AY ICAO LFO (P2) 87.55,

B ICAO T/O (Pl) 86.62
BZ ICAO T/O (Pl) 86.57

RR ICAO T/O (P2) 87.18
BY ICAO T/O (P2) 88.64

C
cz

ICAO APP (Pl)
ICAO APP (Pl)

90.17
90.04

cc ICAO APP (P2) 90.07
CY ICAO APP (P2) 90.45

K UNG 6 APP (Pl) 90.39
KK UNG 6 APP (P2) 89.41
------------------I-c___________________--------------------.~-

Table 6 will provide the starting point for the next several sections
which examine pilot to pilot differences, day to day differences, and
guided versus unguided approach differences.
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8.2 Pilot to Pilot Analysis

This section focuses on one of the issues associated with helicopter
noise certification testing procedures. It has been speculated that
variation in measured helicopter noise may be associated with pilot
technique. In order to examine pilot to pilot differences the test
program was designed to fnclude identl.cal flight operations, flown
by two different pilots. During the course of the test program the
opportunjty  became available to repeat the core certification
operations four times, two different pilots flying on two different
days.

As seen in Table 6, pilot to pilot differences are extremely small
and in general not statistically significant.

Statistical analyses for significance were performed for each core
flight operation and confirm that pilot to pilot differences are not
statistically significant for the level flyover operation, with the
exception of series AY. While the AY EPNL value is only 0.6 dB
removed from the others, the small variance within samples leads to
the significance in the difference. Series AY operational data will
be further examined in the HNMRP evaluation process

In the case of the ICAO approach operation (with VASI and verbal
guidance), differences are once again statistically insignificant.

In the case of the ICAO takeoff operation, pilot to pilot
differences are insignificant with the exception of test serjes BY
(pilot 2 flying the operation for the second time). The EPNL values
for series BY are significantly different from series B and BZ
(pilot l), as well as series BB (pilot 2 flying the operation for
the first time). With the exception of series BY, all the takeoff
operations are statistically similar. Test series BY noise data and
attendant operational and flight test information will be closely
scrutinized in subsequent analyses associated with the HNMRP
evaluation process.
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8.3 Test Day to Test Day Analysis

Another issue related to certification testi.ng is the day to day
repeatability and variance. Table 7 provl.des  the necessary
information to assess differences which may occur when the same
pilot repeats a given flight operation at a different time. The
dates and times listed below indicate when various test series were
conducted, as well as whether or not the day to day differences were
significant for a given pilot.

It is seen that in general, the differences from one test day to the
next are very small. The B-BY and AA-AY differences appear to be
statistically significant, and will be investigated in further depth
during the RNMRP evaluatlon process.

Table 7
Day to Day Variation in Flight Test Noise Levels

LEVEL FLYOVER

PILOT 1
---------.I---------
SERIES DATE TIME EPNL SIGNIF. DIF. ?

A 8-27 8:45 A.M. 87.24 NO
AZ 8-28 11:30 A.M. 87.24

PILOT 2
-------------II----
AA 8-28 8:30 A.M. 86.97
AY 8-29 12:30 A.M. 87.59 YES
-----------__,------------------LL.-------------------~--------------------.-
TAKEOFF

PILOT 1
-------------------
B 8-27
BZ 8-28

11:30 A.M. 86.62 NO
11:55 A.M. 86.57

PILOT 2
-------------------
BE 8-28 11:00 A.M. 87.18 YES
BY 8-29 8:30 A.M. 88.64
__---------
APPROACH

PILOT 1
---------s..w.--------
C 8-27
cz 8-28

12:00 P.M. 90.17
11:50 A.M. 90.04

NO

PILOT 2
-------------------
cc 8-28 10:00 A.M. 90.07 NO
CY 8-29 8:30 A.M. 90.45
---------------------- ------------------------.-----------------------------
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8.4 Guided Versus Unguided Approach Analysis

Helicopter noise certification testing procedures are further
evaluated in this section. The topic was raised during the 3-nation
comparison of the A-109 (Ref.8), sponsored in 1981 by the ICAO
Committee on Aircraft Noise (CAN), Working Group B, whether or not
the degree of guidance provided during an approach operation might
influence resulting sound levels. It was suggested that too much
guidance might result in over-controlling, in turn resulting in
transient loads on the rotor system , which would then create
variation in sound levels. In order to explore this concern, the
test program was designed to incorporate approaches in which pilots
were provided with both verbal and visual flight path guidance
(C-prefix test series) , and other approaches in which the pilot
received an approach initiation point (altitude at a given position)
and was asked to maintaj.n a constant rate of descent and airspeed
until reaching an altitude of 100 feet above the ground (K series).
Examination of the C and K prefix test series in Table 6 shows that
the guided and unguided approach operations result in very similar
EPNL values. The C-prefix series are very tightly grouped and the
unguided series K fits in very well. The unguided series KK does
deviate approximately 0.6 dB from the others. This deviation was
not found to be statistically significant.
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8.5 Left - Right Directivity Analysis

The left-right directivity analysis was prepared in order to
identify the directional acoustical radiation characteristics of the
Bell 206-Ll helicopter for the ICAO certification operations. The
results presented in this section will aid in inter-series
comparisons for the US/Canadian test and provide the basis for
intra-test comparisons.

The source directivity provides a further noise source benchmark or
"fingerprint" which should not differ significantly from one test to
the next. Results of this analysis can be very useful in sorting
out whether one model of the Bell 206-Ll, L3 is intrinsically
different from another model, or whether ambient wind conditions or
other external forces are intervening to create divergence in
relative left/right side noise levels, and possibly overall
certification levels.

Differences in source directivity are often considered to be
associated with cross wind effects and a consequential difference in
the degree of main rotor - blade vortex interaction.

Examination of Table 8 shows that a strong directional
characteristic is present only in the case of approach operations
where the right side has levels approximately 6 dB below the
centerline values and 4 dP below left side values.

In the case of takeoff operations, left side values are slightly
lower than right side values, both in the range of 0.5 to 1.5 dB
below centerline values.

Level flyover operations display right side values approximately 0.5
to 1.5 dB above centerline values , while left side values differ
very little from center!ine values.

Table 8

LEFT SIDE / RIGHT SIDE SOURCE DIRECTIVITY

EPNL VALUES (expressed in dB)
________-______________--___-________I____----_---_----------

LEFT LEFT RELATIVE CENTERLINE RIGHT RELATIVE RIGHT
SERIES SIDELINE TU CENTER SITE TO CENTER SIDELINE
---------------------__-_-_____--_------------------------
A 87.3 -.5 86.8 .5 86.3
AZ 87.7 0 87.7 1.4 86.3

AA 87.3 .2 87.5 1 . 3 86.2
AY 88.6 -1.6 87 -.3 87.3
---------~--~~ ~~
B 86.2 5
BZ 86.5 -1:2

86.7 .2 86.9
87.7 -.4 87.3

BB 85.9 5
BY 87.4 -20

86.4 1.0 87.4
89.4 -.4 89.0

___-___--____-_---______I_______________-------------------
C 91 -1.5 92.5 -5.3 87.2
cz 90.8 -1.7 92.5 -6.1 86.4

cc 90.4 -2.3 92.7 -5.8 86.9
CY 91.4 -1.4 92.8 -5.7 87.1

K 91.2 -1.8 93 -6.0 87.0
KK 90.7 -.8 91.5 -5.5 86.0
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8.6 Source Noise Adjustment / Delta 3---
Advancine Blade Tin Mach Number Analvsfs

This section is included in the analysis/discussion portion of the report
because the topic, whjle ultimately involving application of the "Delta 3"
source noise correction, remains controversial,and involves proposed
changes to the existing Annex 16 procedures. This section fulfills two of
the stated objectives: 1.) It provides the basis for intra-test
comparisons, and 2.) it evaluates certification testing requirements.
This section should be cross-referenced to Section 5.2.10, "Delta 3
Correction.U

Physical Process

As the advancing blade Mach number increases , the noise measured on the
ground generally increases. This increase in noise level results from an
increase in power required (to increase airspeed) up to a Mach number of
approximately 0.86 (airfoil dependent), above which noise increases very
rapidly due to the effects of near sonic flow over the airfoil and the
buildup of a shock wave system.

Changes in Mach number can be associated with changes in any single
parameter or combination of the parameters--l) Rotor RPM, 2) Airspeed, 3)
ambient temperature--which are the dominant components of the advancing
blade Mach number.

PNLTM -- A Function of Advancing Blade Mach Number

"As measured" PKLTM data acquired for the 500 foot level flyover
operation, were normalized for minor altitude deviations from the target
reference value. The adjustment function was derived empirically from the
500 and 1000 foot level flyover data for the PNLT metric. The function
Delta dR = 23 LOG (dl/d2), was used to make the a justments2 (see Appendix
N) l

The normalized PELT
Mach number for eatIi

data were then plotted versus advancing blade tip
of the three certification microphones. The data

point scatterplots and regression lines for each set are shown in Figure
22. The actual PNLTM and Mach data values along with regression
anal.ysis  results are shown in Table 9.

The first and rather prominent feature of the data is the difference in
slope, which implies the need for a separate or unique correction function
for each of the three certification microphones.The differences in
absolute level are also evl.dent with the advancing blade sideline site
having levels approximately 1 dB greater than the retreating side.

In the data correction process, the centerline microphone PNLTM-Mach
number slope was used to impose Delta 3 adjustments for all three
centerline microphone locations while adjustments at the two sideline
sites used the appropriate site specific functions.
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FIGURE 22 PNLTm
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.

Table 9

ID X------B-w-B--
Al .8565
t: .8573 .8588

ti :::::

i: .8565 .8548
Ill7 .8615
H18 .8652
819
HZ0 : %
821 .8636
122 OUT OF
::: .8291 ,830O
126 .8276
J28 .8112
J29 .8053
530 .8112
531 .8082

1
---s--m-

91.1
92.1
90.8
91.1
91.1
90.8
91.0
91.1
92.0
90.8
K

BOUNDi
88.7
ii;*:
se:1
89.5
FUZZ.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PRED.Y - SLOPE * X + INTERCEPT
- 38.72867 57.80053

:O:iEL .  .8124810 UEAN  X  - .8444579

STD. iRR
- .6601253 S.D. X n .0223060
. .6378397 MEAN Y . 90.50526

TOT  VAR - 1.130526 S.D. Y - 1.063262
SAMPLE . 19

LINEAR REGRESSION
ON SIDE LINE RIGHT
DATA SET POINTS

ID X Y_--------------------
11 .8565 89.1
i2 ,858s 8 8 . 8
14 .8573 8 9 . 4
is .8588 8 8 . 5
16 .8565 89.1
17 .S565 9 8 . 0
18 .8548 8 8 . 7

il :E 89.5 90.2

!i .86bb .8682 89.8 90.4
I1 .8636 9 0 . 3
12 .8307 8 6 . 7
14 .8300 87.4
!5 .8291 87.7
!6 .8276 86.8
:8 .8112 86.1
:9 .8053
~;

.8112 :i-;
OUT OF BOUNDi

~1....1..........1........

PRED.Y . SLOPE * X + INTERC
- 69.11120 29.95

CORREL - .9606676 MEAN X - .8456
R SQ. - .9228821 S.D. I - .0208
STD.ERR . .A280427 MEAN Y - 88.99
TOT VAR - 2.243860 S.D. Y . 1.497
SAMPLE . 19



The reference Mach Number was calculated using a reference temperature of
59 degrees Fahrenheit , a rotor speed of 394 RPM, and an airspeed of 117
knots. The Mach Number values for specific noise events were calculated
using indicated airspeed and 10 meter temperature data calibrated onboard.
Outside air temperature (OAT) was not available.

ISSUES ASSOCIATED WITH THE “DELTA 3”, SOURCE NOISE ADJUSTMENT

In the course of conducting analyses contained in this section (and
through discussions and meetings with other participants in the ICAO
HNMRP), the following set of issues has emerged for consideration in the
HNMRP evaluation process.

ISSUE 1: Choice of Metric

The current language in the Annex requires use of EPNL to develop an
airspeed / noise level sensitivity curve. It has been recommended that
this section should be revised to require development of a sensitivity
curve using PNLTM instead of EPNL. When one plots EPNL versus airspeed,
the resulting function reflects changes in noise level with both 1)
changes in event duration associated with the change in airspeed and
attendant changes in groundspeed , and 2) changes in source noise
characteristics as discussed above. By using the EPNL function, one is
essentially double counting or negating groundspeed-dependent duration
effects.

ISSUE 2: Mul.tiple Functions

The section of Annex 16 which addresses the Delta 3, Source Noise
Correction, should be revised to specify the need for separate PNLTM
versus Mach Number functions for the centerline and each sideline
measurement site.

ISSUE 3: Reference Temperature for Mach Calculations

ICAO Annex 16, Chapter 8, Section 8.6.1.5b) allows for either 77F-70X RH
or 59F-70%‘RH  as the reference atmosphere for implementing atmospherJ.c
absorption corrections. The 77F-70% RH was used in this report for
absorption correction. In the case of Delta 3, the advancing blade Mach
Number correction 59F has been used to establish the reference Mach Number
for the ICAO LFO operation for consistency with aerodynamic performance
reference data. The flow field compressibility effects which determine
source noise generation are identical to those used to determine
performance parameters and are characterized by advancing blade tip Mach
number. Establishment of a single reference temperature for both Delta 1
and Delta 3 would be a goal worth striving for.

As seen from Table 10, the reference temperature will significantly
influence the certificated noise level, and, in effect, regulatory
stringency. A one decibel difference in the corrected EPNL can be
associated with the choice of either 59 F or 77 F as the reference
temperature.
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Table 10

IllxrAD3
DErADE3 LOG
ma lsm/R

-0.44 -1.73

TESTW SaJNDc VIAS VIRANSROIURVIirm%zV~D IURVIUII’M ‘JBANSM ADVM
ow @m

-10 DEE F 37.01 763.51 .6723620 .14873fB .821GB9
+5 KNOE 105 177.3i5 398 6.63 37.01 771.26 .6856061 .15764% A432557
+l%RFM

+lO DEE F 77 1135.56 loo 163.9 394 6.57 37.01 763.51 .6723620 .1487369 .821OB9
-5 KNOIS 87 1146.@I 95 160.455 390 6.50 37.01 755.76 .6594202 .14ooo17 .7994219
-1% RPM

0.43 1.74

77 1135.56
77 1135.56

100 168.9
100 169.9

402 6.70 37.01 779.01 .6860140 .1487369  A347510 XI.71 -2.82
336 6.43 37.01 748.01 .65871CIl  .1487369  A3074469 -0.16 -0.65

77 1135.56 100 168.9 394 6.57 37.01 763.51 .672X20 .1487369 .821CB39
77 1135.56 102 172.278 394 6.57 37.01 763.51 .6723620 .1517117 .8240737
77 1135.56 93 165.522 394 6.57 37.01 763.51 .6723620 .1457622 .8181242

1% IAS -0.06 -0.24
0.06 0.24

77 1135.56
77 1135.56
77 1135.56

100 168.9
105 177.345
95 160.455

394 6.57 37.01 763.51 .6723620 .1487369 .821@!39
394 6.57 37.01 763.51 .672362Q .1561738 .8285358
394 6.57 37.01 763.51 .672XZO .14130X .8136621

5%IAs -0.15 -0.59
0.15 0.59

77 1135.56
77 1135.56
77 1135.56

168.9
i: 185.79
90 152.01

394 6.57 37.01 763.51 .6723620 A487369 .821OB9
394 6.57 37.01 763.51 .6723620 .1636106 X359726
3% 6.57 37.01 763.51 .672X20 .lm .8X.252

10% IAS 4X30 -1.17
0.30 1.19

70 1128.13 100 168.9 394 6.57 37.01 763.51 .67679(X .1497X6 .8265073
75 1133.44 100 168.9 394 6.57 37.01 763.51 .67X184 .1490149 .8226333
65 1122.79 100 168.9 394 6.57 37.01 763.51 .68ooo81 .1504284 .8304364

5DEGF 0.03 0.31
-0.08 XI.31

70 1128.13
80 1138.73
60 1117.43

100 168.9
100 168.9
100 168.9

394 6.57 37.01 763.51 .6767906 .1497X6 .826!B73
394 6.57 37.01 763.51 .67WXX .1483229 .8188134
394 6.57 37.01 763.51 .6832718 .1511504 d334.4222

10 DEG F 0.15 0.61
AI.16 -0.62

70 1128.13
85 1143.99
55 1112.04

100 168.9
100 168.9
103 168.9

394 6.57 37.01 763.51 .67679(X .1497166 .8265073
394 6.57 37.01 763.51 .6674056 .1476405 .815@61
3% 6.57 37.01 763.51 .6865830 .1518829 LB84659

15 DEE F

59Fm
77FREF

0.23 0.91
AI.24 -0.94

59 1116.35 100 168.9 394 6.57 37.01 763.51 .6839m .151m A352263
77 1135.56 100 168.9 394 6.57 37Al 76X51  ,672%20 mlrSK'3-9 -83lGH t-l-78 l-11



ISSUE 4: Airspeed Selection

The actual or true airspeed is an important component parameter of the
advancing Mach Number. As a matter of expediency, the indicated airspeed
is often used in noise measurement / flight test programs. While a matter
of great familiarity to most readers , the difference between these two
values is reviewed and noise level correction implications are evaluated
in the following paragraphs.

Background Review: Airspeed Indication

In the helicopter noise certifjcation  environment, indicated airspeed
is at least thrice removed from true airspeed. An FAA "approved
instrument" (airspeed) may vary up to 3 knots (+/-> in accuracy. This
allowable error is called the instrument error. Indicated airspeed
corrected for instrument error is called "true indicated airspeed"
(TIAs).

When the airspeed indication system is installed in the helicopter,
the pitot tubes (static and dynamic ports) are located in such a way
that the air flow creates an accurate reading at the instrument.
Typically, a flow fence is placed upstream of the ports to achieve the
proper flow over the ports. The allowable "position error" for an FAA
approved installation is effectively 5 knots for an airspeed of 117
knots. True l.ndicated airspeed corrected for position error is called
"calibrated airspeed" (CAS).

At this point it is important to note that the instrument error and
the position error can combine to result in an error of 8 knots
between the cockpit indicated value and the true airspeed.

Ignoring compressibility effects (valid for low forward flight Mach
Number), the true airspeed can now be calculated by dividing the CAS
by the square root of the air density ratio. Thus, it is seen that
for non-standard day temperature and pressure, and in the absence of
instrument and position corrections , cockpit indicated airspeed may
vary from true airspeed on the order of 10 knots at sea level.

Examination of Table 10 will reveal that a 10 knot airspeed deviation from
a reference value can lead to a 1 dB difference in noise level for the
sensitive function.

It is recommended that each certification test in the future incorporate
an airspeed calibration as the first step. In the absence of wind or with
wind normalized true airspeed should equal the ground speed. The cockpit
indicated values can then be easily calibrated using a measure of ground
speed. Ground speed can be obtained through any independent tracking
system such as radar, laser, or kinotheodolite. Ground speed can also be
obtained easily by measuring the time necessary to fly a known course. A
10,000 foot runway would make an excellent test range. In each case, when
any wind is present, level flyovers should be conducted in both directions
and results averaged.
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ISSUE 5: Test Temperature Measurement Location and Measurement Accuracy

In cases where the outsjde air temperature (OAT) sensing device is located
in a shielded fashion where directed sunlight is avoided and ram rise
effects are negligible (as is the case for the Bell 206-Ll, 3) the
instrument accuracy is +/-1 degree. However, because of the small scale
on the instrument, it is difficult to read within much better than +/-2
degrees. These potential errors in the identification of temperature (for
establishing the speed of sound) are negligible influences in computing
the advancing blade tip Mach Number. It has been pojnted out, however,
that certain helicopter models with unshielded nose temperature probes,
exposed to direct sunlight and ram effects, may be in error up to 4
degrees Fahrenheit even though displayed digitally with great precision.
Even this error is not likely (alone) to impose significant influence on
Mach values.

ISSUE 6: Rotor Speed Identification

The dominant role of rotor speed in controlling the resulting advancing
blade tip Mach Number is well known. The accuracy with which RPM is
indicated is a matter of interest as a potential factor in noise level
variation. The main rotor RPM is usually indicated using a relatively
small radial with poor resolution and graduations. Discussions with
manufacturers and FAA certification engineers indicate that a (+/-> 1.5%
aggregate error is typical for indicatjon and reading rotor RPM. This
suggests that one helicopter indicating 101X and another indicating 99%
may in fact be 3X apart in rotor RPM.

It is recommended that ICAO HNMRP participants explore various techniques
for field calibration / verification of rotor RPM. One more obvious
possibility is the use of narrow band, FFT, acoustical analysis to
determine the rotor fundamental rotational frequency. Difficulties may
involve assuring that no Doppler shifting is taking place in the tj.me
record under analysis.

Another possibilj.ty  is a technique in which a camera operating with a slow
shutter speed ( l/15 second) photographs the helicopter as it passes over
the center microphone location. For a rotor speed of 400 RPM, an arc of
0.444 revolutions (160 degrees) would be subtended in the photographic
image. In the case of a shutter speed of l/30 second, an angle of SO
degrees would be subtended in the Image as computed using the simple
relationship shown below:

RPM x 6 x (shutter speed in seconds) = angle subtended

This technique is very dependent on an accurate value for shutter speed.
It may be necessary to attach a device to the camera to accurately measure
the speed. Other questions may arise with regard to the mechanism of
opening and closing the shutter and their influences on effective shutter
speed. The process of measuring the subtended angle may also involve
difficulties. Slow (fine grained) film would be the logical choice for
reducing the fuzziness of the image likely to be produced.
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ISSUE 7: No Correction Window for Mach Deviations

Analysis of the variation in PNLTM with variation in components of
Advancing Blade Mach Number: '

The summary in Table 2 provides information necessary to assess the
sensitivity of PNLT values to variations in advancing blade tip Mach
Number associated w th changes in rotor speed, airspeed and ambientY
temperature. The changes in noise level are computed for a relatively weak
function, (tip Mach numbers below 0.85),

Delta dB = 20 * (Mt - Mr)

similar in sensitivity to the Bell 206-Ll, centerline microphone
location, and an arbitrarily selected (but typical) sensitive Mach Number
function,

Delta dR = 150 x LOG (Mt/Mr)

similar to the relationship one might encounter in the Mach Number range
over 0.85.

In cases where a helicopter has an advancing blade tip Mach number below
0.85, the effects of temperature are not such a concern. For example, in
the case of the Bell 206 L-3, the US test results showed that only a 1 dB
change in noise level would occur with a 50 degree Fahrenheit change in
ambient temperature.

However, if the blade tip Mach Number increased only 0.01 to 0.02 above
0.85, a 20 degree Fahrenheit change would lead to a change in noise level
of several decibels as seen in the work of Schmitz and Yu (Ref. 9). When
one considers the projections of the helicopter jndustry that helicopters
will routinely operate in the 160 to 200 knot range it is clear that blade
tip Mach Numbers will increase into the 0.86 to 1.0 range, resulting in
the need to include the effects of ambient temperature in a data
adjustment scheme.

It is seen (for the sensitive function) that either a rotor RPM deviation
of 1X, or an airspeed deviation of 5X, or a temperature deviation of 5
degrees Fahrenheit taken individually will result in about a one-half
decibel change in noise level. If the three combine, an additive error of
1.75 decibels results, as shown in Table 10. Thus it is seen that
apparently minor deviations from reference conditions may result in
variation in noise levels on the order of +/- 2 decibels. This shows that
one could encounter up to a 4 decibel difference in level flyover noise
levels for nominally small differences in test conditions.
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In summary, the Delta 3 correction is extremely vulnerable to “minor
deviations II in reference conditions which when additive can lead to
significant differences in noise level. For this reason it is recommended
that the concept of “no correction windows” be abandoned in this case, and
actual test temperature, airspeed (true airspeed) and (calibrated) rotor
RPM be utilized in all data normalization procedures. This recommendation
represents a more conservative approach than the no correction window
suggested at the Working Group II/3 meeting in Tokyo in March 1985.
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8.7 Ground Versus 1.2 Meter Microphone Analysis-.*. . L

Differences between noise levels acquired for ground mounted and 1.2 meter
mounted microphone systems are examined in this section. The observed
differences in noise levels are used to provide a figure of merit (ie., a
surrogate for the complex impedence useful in characterizing the surface).
For example, the difference between PNLTM values for the 1.2 meter and
the ground microphones should provide a qualitative indication of the
acoustical reflective properties of the ground surface. A (test to test)
comparison of these experimental figures of merit should reveal whether
similar ground impedance values exist in the various test programs.

The ground microphone employed in this measurement program was inverted 7
millimeters above an area (approximately l/2 meter in diameter) in which
all grass had been clipped entirely down to the root mat surface.

In this analysis an initial assumption was that the ground-mounted
microphone experiences phase coherent pressure doubling (a reasonable
assumption at the frequencies of interest). At the 1.2 meter microphone,
one would expect to see a lower value , somewhere within the range of 0 to
3 dB, depending on the degree of random versus coherent phase between
incident and reflected sound waves. It is also possible to experience a
net cancellation between the two sound paths. If cancellation occurs at
dominant frequencies then one is likely to observe noise levels at the 1.2
meter microphone more than 3 dB below the ground microphone values. In
fact significant cancellation is observed with instances of 5 to 6 dB
(weighted metric) lower levels at the 1.2 meter microphone.

Examination of the results presented in Tables 11 through 17 shows that
most differences do fall between 3 and 5 dB with some differences on the
order of 6 dB. In these tables one may note that while cancellation
appears to be dominant (deltas greater than 3 dB) in the case of level
flyover and takeoff, the approach operation is controlled by reinforcement
(deltas less than 3 dB) at the 1.2 meter microphone. Interestingly
enough, one observes similar A-Weighted time history shapes for the
takeoff and level flyover operations with a more uniquely "haystack" time
history shape for the approach operation.

The results of this analysis will be compared with findings presented in
other HNMRP participant reports.

Table 11

A 1 1 jlY3M.LEO0.9WI 7 1 6 1 117 kts. +====I 3.5 1 4.0 1 3.7 1 4.2

AA 1 2 ~EOM.IJD0.9WI~ 6 i 3.3 i 3.6 j 3.8 i 3.9

2.8 1 2.9 1 2.9 1 3.0

-i 3.2 1 3.5 1 3.6 1 3.9

AVERGEt 3.2 1 3.5 1 3.5 1 3.8 1
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Table 12

B ~1~ICYDTAKEEF 19 19 157kts.j 2.5 i 2.2 i 2.9 i 2.7

I BB I2 1 IC4OTAKEGW 1 7 1 6 157kts. I- I 3.2 1 3.4 1 3.9 1, 3.9

E 1 1 1 ICAOTAKKSF  1 5 1 5 1 57 kts. 1-I 2.5 1 2.6 1 3.0 1 3.0

'-I 2.9 1 3.1 1 3.6 1 3.8BY 12 1 IC4OTAKECW 1 7 1

I AVERAGE:1 2.8 1 2.8 1 3.4 1 3.4

Table 13

‘mr SAWLESEZE TAFGET = - -
JXTA dB= (cm, ME) - (1.2 MIC)

Sl3DSlJIUJT OpExATloN LanMrc~GRDMIc IAS - SELI AL IFmL(FmM

 +===I 2.7 1 2.8 1 2.6 1 2.4
P

0212 16tEXEEApAEQQcIi) 8 I7 157kts. 1-1 2.5 1 2.3 j 2.4 i 2.3

IT-i 2.7 i 2.9 i 2.5 i 2.5CZ Ilj6IXZRF!ZAppRQ(LMj  5 1 5 157kts. 1

9 9

I AVERAGE:1 2.7 1 2.7 1 2.6 1 2.4 1

Table 14

1 I 15OM. ml.0 VH I 5 5 I 13okts. I=/ 3.9 I 4.0 I 3.9 I 5.5 1

I j 1 jlsO?i.LF00.8VHi 4 j 4 j104kts.i -i ,3.6 i 3.8 i 3.6 i 3.5

J 1 1 1 1Y)M. LFDO.7 VH 1 4 1 5 1 91 kts. 1-1 2.9 1 2.7 1 2.8 1 2.8

Table 15
- - -

tZLU.07
?AWLESRE TAWET -

l.hMICIGRDMIC IAS
EETA dF!= (GiD MIC) - (1.2 ME)

mTIcN - SEX 1 AL IEmL IlTclM

M i I 1 m-1 5 I5 ~WIEXT~- i 3.2 i 3.0 i 3.1 i 2.9
J

m~2~r!ixLt!Ifm4ai)  5 1 5 IsEzlmT)-J 2.8 1 3.0 1 2.7 1 3.0

Table 16

- -
SAElpLESIzE  TARGET = IEUA dB= (QD ME) - (1.2 MIC)

LaMIc~cRDm IAS m SEL 1 AL IlmL ImM

1 K i 5 i57kts. i-i 2.8 i 2.7 i 2.5 1 2.5'1

6 i 2.6 1 2.6 1 2.5 1 2.5 1
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8.8 Air to Ground Acoustical Propagation Analysis

This analysis will be used in intra-test comparisons conducted in the
HNMRP evaluation process. The level flyover operations conducted at 150
meters and 300 meters target altitudes provided the opportunity to assess
empirically the influences of spherical spreading and atmospheric
absorption at the time of the flight test program. Through utilj.zation  of
both noise and position information at each of the three flight track
centerline locations (microphones 5, 1 and 4), it was possible to
calculate air-to-ground propagation constants. In each case "as measured"
acoustical data, test series mean values, were used along with test series
average test altitudes. Analyses were conducted with initial "as
measured" data. A minor revision in processing methodology changed values
on the order of 0.1 to 0.2 dB. Thus, one observes minor differences
betwen Appendix R levels ("As Measured" data) and levels in Appendix N.
Average propagation coefficients are unaffected. The implicit assumption
in grouping centerline microphone data to form an ensemble average is that
the source variation during the overflight is only random varfation.

The empirical propagation constant (K) is calculated for each metric as
follows:

(Sound Level 1 - Sound Level 2) = K x LOG ( distance 2 / distance 1 )

Propagation constants have been computed for the EPNL, PNLTM, PEX, SEL and
ALm metrics. Because the ICAC certification level flyover operatI.on was
conducted four separate times during this test program, there are four
sets of constants available for the following test series combinations:

Series A and G
Series AA and G
Series AY and G
Ser,ies AZ and G

The table shown below summarizes the results of the propagation analyses,
shown in detail in the tables of Appendix N.

Table 17

SUMMARY TABLE OF PROPAGATION COEFFICIENTS *

INTENSITY METRICS ENERGY METRICS

SERIES ALM PNL PNLTM SEL EPNL

A/G 19 21 20 12 13

AA& 19 21 21 13 14

AY/G 21 23 23 13 15

AY/G 18 20 20 11 12
--------------------_______I______ ------------------------------------
AVERAGE 19 21 21 12 14

* ALL VALUES ROUNDED
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The propagation coefficients for the intensjty , maximum level metrics tend
toward a value of 20, which suggests that the principal loss mechanism is
spherical spreading of energy with relatively little atmospheric
absorption.

The energy dose metrics have propagation coefficients which reinforce the
notion of a 7 log multiplier for duration effects. This is seen in that
the difference between the intensity coefficient and the energy
coefficient is a value of 7 rather than the theoretical value of 10.

These results will be compared with the values observed in other noise
measurement flight test exercises being conducted around the world as part
of the HNMRP.
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8.9 Static Data Analysis- -

The analyses contained in this section will be used in intra-test
comparisons to examine helicopter noise source characteristics in the
absence of forward flight effects. Included in this section are
discussions and analyses of a number of the more salient features and
characteristics of the static operational data. Because a complete set of
static operations was conducted on two different test days, observations
are also provided on day-to-day variation.

8.9.1 Hard and Soft Path Noise Levels at 150 Heters

Static noise directivity tests were conducted with microphones located 150
meters from the helicopter and then 300 meters from the helicopter. This
section details the 150 meter test.

Hover in Ground Effect (HIGE) Operations- -

Pover in ground effect data tables are shown in Appendix D. Figures 23
and 24 show the static directivity plots for the HIGE operations on August
27 and August 29. The hard and soft propagation paths for both days are
shown on one plot in Figure 25.

A. Hard Propagation Surface- -

1. The directivity maximum occurs at the tail.

2. The strong directivity pattern shown for the hard path propagation
appears to be repeatable from one day to the next.

3. A noise radiation minima appears near the nose of the helicopter.

4. Spatial average LEQ values from one day to the next vary somewhat,
76.8 on the 27th to 78.4 on the 29th.

5. Emission angle indexed, A-weighted LEQ values fall in the range
from 68 to 82 dP on the 27th and 69 to 85 dB on the 29th.

6. The dominant spatial average A-weighted acoustical energy is 16 the
400 to 630 HZ region.

7. Variability of noise levels over the sample period is similar on
each test day.

8. Hard path directivity patterns are very similar for the 27th and
29th.
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FIGURE 23

HARD VS. SOFT PATH DIRECTIVITY
HOVER IN GROUND EFFECT

HARD SITE 1H VS. SOFT SITE 4H AUG. 27, 1984

DIST IS0  Y
TINE  : 2.10  - 220 pm BST
TEYP  : 81 P
?“,I,  : iiD’
I VEL 5.0 mph

LEGEND
0 = HARD  PATH
q  = SOFT PATH
l = HARD  AVERAGE
m = SOFT AVERAGE

.

Ii 4’5 oil 135 l&l e&i 2+0 3i5 AVG.
EMISSION ANGLE

FIGURE 24

HARD VS. SOFT PATH DI RECTI VITY
HOVER IN GROUND EFFECT

HARD SITE IH VS. SOFT SITE 4H AUG. 29, 1984

DIRT . I50 Y
TIME  : IO:30 - LOAS .111 Err
x?’ i 3 x’
W DIR : 180
I vu.  . 4.0 mph

LEGEND
Q = HARD  PATH
0 = SOFT PATH
l = HARD  AVERAGE
q  = SOFT AVERAGE

.

0 45 90 135 180 225 270 315 AVG.
EMISSION ANGLE
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HARD VS. SOFT PATH DIRECTIVITY
' HOVER IN GROUND EFFECT

HARD SITE 1H VS. SOFT SITE 4H
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B. Soft Propagation Surface- -

1. A local maxima occurred on each day at 22.5 degrees.

2. On the second day of testing the maxfma occurred at 315 while on
the first day it occurred at 225 degrees.

3. Spatial average values from one day to the next vary only slightly,
67.5 on the 27th and 67.1 on the 39th.

4. A-weighted LEQ values fall in a range for 64 to 70 db on the 27th
and 62 to 72 db on the 29th.

5. The dominant spatial average A-weighted acoustical energy is in the
1000 to 1600 Hz region.

6. Soft path directivity patterns are very siml.lar for the two test
days.

Flight Idle (FL))_ Operations

Flight idle data are presented in the tables of Appendix D. Plots showing
source directivity for the FI operations conducted August 27 and 29 are
shown in Figures 26 and 27. The hard and soft propagation paths for both
days are shown on one plot in Figure 28.

PA. Hard Propagation Surface-

1. A great variation is evident for the noise emission angle from one
day to the next.

2. The spatial average levels from one day to the next vary 1.2 dR,
with 70.8 on the 27th, and 72.0 of the 29th.

3. A dip in the noise directivity pattern seen at 225 degrees on the
first day of testing was not evident on the second day.

4. A-weighted LEQ values fall in the range of 62 to 74 dB on the 27th
and 68 to 75 dB on the 29th.

5. The dominant spatial average A-weighted acoustical energy is in the
500 to 1200 Hz region.

B. Soft Propagation Surface

1. Day-to-day spatial average values are 62.7 on the 27th and 64.4 on
the 29th.

2. Large day-to-day variations are evident In-the 270 to 315 degree
emission angle region.

3. A-weighted LEQ values range from 60 to 65 dB on the 27th, and 58 to
68 dB on the 29th.

4. The dominant spatial average A-wei.ghted acoustical energy is in the
1200 to 2500 Hz region.
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FIGURE 26

HARD VS. SOFT PATH DI RECTI VITY
FLIGHT IDLE

HARD SITE 1H VS. SOFT SITE 4H AUG. 27, 1984
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pm tm
:

i”DIR :: %l*
1 VBL : 5.0 mph
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0 = HARD  PATH
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a = SOFT AVERAGE
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FIGURE 27

HARD VS. SOFT PATH DIRECTIVITY
FLIGHT IDLE

' HARD SITE 1H VS. SOFT SITE 4H AUG. 29, 1984

DISI  150  Y
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HARD VS.. SOFT PATH DIRECTIVITY
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Ground Idle (GI) Qperations

Ground idle data are presented in the tables of Appendix D. Plots  showing
the ground idle source directivity characteristics are shown on Figures 39
and 30. The hard and soft propagation paths for both days are shown on
one plot in Figure 31.

A.

1.

2.

3.

4.

R.

1.

2.

3.

4.

Hard Propagation Surface-...

GI directivity patterns change significantly from one day to the
next.

Spatial average values were 57.4 on the 27 and 62.4 dB on the 29th.

Emission angle indexed LEQ values ranged form 54 to 62 dB on the
27th and 59 to 64 db on the 29th.

The dominant spatial average A-weighted acoust$cal energy is in the
250 to 1000 Hz region.

Soft Pr-opagation  Surface

Directivity patterns change significantly from day to day.

Spatial average values differ significantly from one day to the
next (55.5 dB on the 27th, 62.5 dR on the 29th).

Emission angle indexed LEQ values ranged from 47 to 60 dB on the
27th and 54 to 66 dB on the 29th.

The dominant spatial average A-weighted acoustical energy is in the
3000 to 4000 Hz region.

Evaluation of Static Data PropagaL!on  Characteristics

This section provides a summary of ground-to-ground empirical propagation
characteristics for the various statjc operations and the various test
days.

The tables provided below summarize spatial average propagation
coefficients. Individual emission angle propagation coefficients are
shown in the tables ‘of Appendix 0.

HARD SITE PROPAGATION CONSTANTS:

HIGE FL GI

August 27.. . . . . . . 42 44 32

August 29........ 33 33 28
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FIGURE 29
----.

HARD VS. SOFT PATH DIRECTIVITY
GROUND IDLE

HARD SITE LH VS. SOFT SITE 4H AUG. 27, 1984

DIST 150 Y
TIME  I:30 - 205  pm EST
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u VBL  : 5.0  mph
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l = HARD  AVERAGE
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FIGURE 30
--

HARD VS. SOFT PATII DIRECTIVITY
GROUND IDLE

HARD SITE IH VS. SOFT SITE 4H AUG. 29, 1984

DIST  : I50 M
TIME  : 0.25 - lo:10  .m EST
TEUP  : 73 F

Pm : “2”20”
1 VEL  4.0 mph

LEGEND
0 = HARD PATH
0 = SOFT PATH
l = HARD  AVERAGE
q  = SOFT AVERAGE
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SOFT SITE PROPAGATION CONSTANTS:

HIGE FI GI

August 27........  33 25 26

August 29........  38 31 32

Observations:

Even though the sound levels at the 500 foot distance are actually higher
for hard sites than soft sites, one observes higher hard path attenuation
rates from 500 to 1000 feet.

Over the first 500 feet the rate of attenuation, or loss, for the hard
surface is smaller than the loss for a grass surface. However, in the
next 500 feet the hard path losses exceed those for the soft path.
Nonetheless the 1000 foot hard path levels remain higher than the 1000
foot soft path levels.

In the table below one can observe the diminished difference between hard
and soft path noise levels over large distances. This diminished
difference is reflected in the larger attenuation rates along the hard
path.

HIGE OPERATIONS HARD minus SOFT
(spatial average LEQ)

Aug. 27th Aug. 29th

150 meters (500 feet).... 9.3 11.3

300 meters (1000 feet)... 8.6 8.7

8.9.2 Hard and Soft Path Noise Levels at 300 Meters

Hover-in-Ground Effect

Figures 32 and 33 show the direction-indexed noise levels for the HIGE
operations on August 27 and 29 at a distance of 300 meters. Each figure
includes a curve for hard and soft paths. All four curves are combined fn
Figure 34 which displays both day-to-day and hard-soft differences. The
HIGE operation levels are, in a coarse sense , similar on each test day
with a maximum near 180 degrees. On the average, hard site noise levels
are 10 dR higher than soft path levels.
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FIGURE 33

HARD VS. SOFT PATH DI RECTI VITY
HOVER IN GROUND EFFECT

HARD SITE 5H VS. SOFT SITE 6H AUG. 27, 1984

DlSP  : 300 Y
TIYE : 910 - 220 pm kST
TEUI’ : 01 P

;"DIR:  %O'
I VRL  : 50 mph

LEGEND
0 = HARD  PATH
0 = SOFT PATH
l = HARD  AVERACB
m = SOFT AVERACE
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FIGURE 32

HARD VS. SOE’T PATH DIRECT1 VITY
HOVER IN GROUND EFFECT

HARD SITE 5H VS. SOFT SITE 6H AUG. 29, 1984

LEGEND
0 = HARD  PATH
o = SOFT PATH--_ _ _ .___.
l = HARD  AVERAGE
n = SOFT AVERAGE

.
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HARD VS. SOFT PATH DIRECTIVITY
HOVER IN GROUND EFFECT

HARD SITE 5H VS. SOFT SITE 6H
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LEGEND
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P = SOFT AVERAGE
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Flight Idle

Figures 35 and 36 show direction indexed noise levels for the
flight-idle operations on August 27 and 29 at a distance of 300 meters.
Each figure includes a curve for hard and soft paths. All four curves
are combined in Figure 37 which displays both day-to-day and hard-soft
differences. The soft path directivity patterns for the 27th and 29th
agree quite well while the hard path patterns differ significantly.
Nonetheless, average hard path noise levels are greater than average
soft path levels on each test day, demonstrating the dominant path
influence.

Ground Idle- -

Figures 38 and 39 show direction-indexed noise levels for the ground
idle operations conducted on August 27 and 29 at a distance of 300
meters. Each figure includes a curve for hard and soft paths. All four
curves are combined in Figure 40 displaying both day-to-day and
hard-soft differences. The soft and hard path directivity patterns
differ radically from one test day to the next, with the hard and soft
levels measured on the 29th exceeding (by a large amount) those measured
on the 27th. Test day meteorological condrtions emerge as the domj.nant
influence. It appears that as the signal to noise ratj.0 decreases, the
influences of.meteorology exceed those of ground surface composition
along the propagatjon  path.
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FIGURE 35

HARD VS. SOFT PATH DI RECTI VITY
FLIGHT IDLE

HARD SITE 5H VS. SOFT SITE 6H AUG. 2'7, 1984
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FIGURE 36

HARD VS. SOFT PATH DI RECTI VITY
FLIGHT IDLE

HARD SITE 5H VS. SOFT SITE 6H AUG. 29, 1984
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HARD VS. SOFT PATH DIRECTIVITY
FLIGHT IDLE

HARD SITE 5H- VS. SOFT SITE 6H
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FIGURE 38

HARD VS. SOFT PATH DIRECTIVITY
GROUND IDLE

HARD SITE 5H 'VS. SOFT SITE 6H AUG. 2'7, 1984
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FIGURE 39

HARD .VS. SOFT PATH D I RECTI VITY
GROUND IDLE

HARD SITE 5H VS. SOFT SITE 6H AUG. 29, 1964
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8.10 A-Weighted Time History Analysis

Intra-test program comparisons of time history characteristics will assist
In evaluating why differences may exist between reported noise levels.
Appendix M contains a compendium of A-Weighted time histories acquired
using the FAA direct read noise measurement systems. The slow dynamic
response, DC output of the Gen Rad 1988 PISLM was input to a Metrosonics
dB-4 graphic level recorder (GLR). The GLR transport speed of 300
centimeters per hour results in a time base increment of 12 seconds per cm
division. The vertical scale on the GLR strip charts is 5 dB per large
divisj.on or 1 dB per line.

Qualitative Analysis of the A, B and C, ICAO Certification Test Series.-

The high speed level flyover time histories are characterized by a jagged,
step-like, steep increase in sound level , a sharp peak and a very rapid
and smooth decrease in sound level.

The takeoff time hl.stories are in general much more symmetrical in their
rise and decay slopes than the level flyover or approach operations. The
takeoff operations (in most cases) also have a secondary maximum which
occurs on the decay side of the time history.

Approach operations were characterized by very steep onset and decay
slopes with some raggedness associated with the onset.

The qualitative characteristics of the time histories will assist in
analyzing differences from one test pilot to the next, and from one test
day to the next. Time history characteristics wjll also be useful in
investigating test program to test program differences.

8.11 Dominant Spectral Component Analysis

In the event of divergence in intra-program noise levels, an examination
of acoustical spectra may provide the insight necessary to explain why
differences exist. This section contains a summary of spectral analyses
(see Table 18) identifying the dominant three one-third octave band
contributers to the Perceived Noise Level, PNL. The dominant bands are
displayed for each "as measured" event in the tables of Appendix B. The
dominant bands represent "eyeball averages" for the indicated test series.
Individual events within a given series may have dominant bands which
deviate from these values. IndivJ.dual event deviations from the series
mean values may provide an indication as to why a certain event might have
a noise level significantly different from the mean value.
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Table 18
Summary of Spectral Analyses

DOMINANT BAND
CENTER

FREQUENCY
SERIES OPERATION BAND NO'S 1ST 2ND 3RT.I
---------------------------------------------~-------------
B ICAO T/O 22,25,34 160 315 2500
RF ICAO T/O 22,24,34 160 250 2500
BZ ICAO T/O 22,25,35 160 315 2500
BY ICAO T/O 22,34,34 160 2500 2500
--------------------__I_________________-------------------
C ICAO APP 24,26,23 250 400 200
cc ICAO APP 25,24,26 315 250 400
CZ ICAO APP 25,24,26 315 250 400
CY ICAO APP 25,24,26 315 250 400
---------------------________________I___-------------------
K NO GUIDE 6 25,24,26 315 250 406
KK NO GUIDE 6 25,24,23 315 250 200
--------------).I------------------~.-------------------------
M BELL Q APP 24,22,25 250 160 315
MM BELL Q APP 24,22,25 250 160 315
------------------------------------------------------.------
A ICAO LFO 23,26,27 200 400 500
AA ICAO LFO 23,26,27 200 400 500
AZ ICAO LFO 23,26,27 200 400 500
AY ICAO LFO 23,26,27 200 400 500
---------I----------_________I_.------------------~----------
G 300M 117K LFO 22,25,27 160 315 500
H 150M 130K LFO 26,23,34 400 200 2500
I 150M 104K LFO 26,23,25 400 200 315
J 150M 91K LFO 26,23,27 400 200 500

Observations:

The 300 meter level flyover operation indicates a clear shift to lower
frequency dominance with the higher frequency components in band 23
subject to greater atmospheric absorption than band 22, leaving dominance
at band 22.

In the approach operational scenarios, the guided and unguided approaches
exhibit similiar dominant frequencies, while the Bell "Quiet Approach"
does show a lower frequency dominance.
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8.12 Trajectory Plots and' Ground Track Analysis-me-

This section discusses selected plots acquired from the laser
tracking system. Plots are shown in Appendix E. In each case plots
show the lateral displacement from the reference ground track (x-y
plane) as well as the flight profile (x-z plane). The x axis is
labeled relative to an origin located at the center, centerline
location (microphone site 1). Positive x is easterly (toward site 5)
while negative x is westerly (toward site 4). Plots are shown only
for takeoff operatjons. The guided and unguided approach operations
showed very little difference and consequently have not been
presented.

8.13

Laser data are presented as lines representing the best fit to
smoothed data. It should also be noted that the plotting software
program draws a straight line spanning data drop-out segments. The
laser data presented for individual departure operations provide an
opportunity to assess the differences in anticipation and rotation
during the takeoff operation.

A complete set of laser trajectory plots and tabular data is on file
and will be used as necessary in the HNMRP evaluation process.

Data Reduction System Calibration Test Tape Results-. .

In order to normalize for reduction system differences, test data
acquired in the various noise measurement flight test programs
within the HNMRP, a series of "calibration tapes" were generated at
the U.S. Transportation System Center (TSC) facility. Twelve
"identical" tapes were created, each containing three helicopter
flyover events along with level and frequency response reference
signals. Before dispatching a test tape to each program
participant, each of the twelve tapes was reduced using the data
reduction system employed by the U.S. in this program. This step
allows each participant to compare their results directly with the
TSC system, and will permit a full inter-system comparison in the
HNMRP evaluation process. The TSC values ior each of the twelve
tapes are presented below in Table 19.
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TABLE 19

MO HELICOPTER NOISE HEASUREKENT  REPEATABILITY PROGRAI

12 SYSTM CALIGRREITION TAPES
SUMARY NOISE LEVEL DhTTA

6ENRiW 1921 REAL TIHE ANALYZER -- TSC-2, 4 - SMPLE UEIGHTED LOGbRSTHtiIC  AVERAGE

EU SEL i6.11 SEL-Kr KM-- -s-s -e-m w”---w-

FLYOVER

AV 63.1 76.6
sth 0 1
90% Cl a:0 ao;;

TAKEOFF

6-5
7-5
;:;
IO-5
II-5
12-S

Av .
ad
90% E

84.7 75.5
84.6 75.4
84.6 75.3
84.7 75.6
84.6 75.4
84.6 75.4
84.7 75.4
84.6 75.4
84‘7 75.5
84.7 75.5
84.6 75.4
84.7 75.6

APPROACH

:-p6
3-6
4-6
5-6
$1:

;I;
10-6
Ii-6
12-6

91.0 84.0
9 0 . 9  84.1
9 1 . 0  84.1
9 1 . 0  84.1
9 0 . 9  84.1
90.9 84.0
91.0 84.1
9 1 . 0  84.1
91.0 84.1
91.1 84.3
91.0 84.0
9 1 . 0  84.1

hvj.Dv 9); 6$:

96% Cl 0:o of0

EPNL PNLr PNtTb
m--s ---m -----

87.0 89.7 90.5
86.8 89.5 90.4
87.0 89.7 90.7
86.9 89.6 90.6

86.9 89.5 90.5

if:; 00;; 0”::

88.9 88.6 90.2
88.8 88.6 90.2
88.7 88.5 90.1
88.9 88.7 90.3
80.8 88.6 90.1
86.8 88.5 90.2
88.9 88.6 90.3
68.8 88.6 90.2
88.9 88.6 90.2
88.9 88.6 90.3
88.9 88.7 90.4
88.9 88.7 90.4

OASPLs DURM) DURW--w--w -..--m- ----"-

79.7
79.5
79.6
79.6
79.6

;k6
7916
79.7 9.0 9.0
79.6 9.0 9.0
79.6 9.0 9.0
79.6 9.0 9.0

80.6 21.5 18.0
80.4 22.0 18.0
ii.! 18.0

802

22.0 21*o

21.5 :ss*i
80.4 21.5 1a:o
80.5 21.5 18.0
80.4 21.5 18.0
80.5 21.5 18.0

80.5 21.6 18.0

ito 0”:: E

90.0 14.5
89.9 14.0
90.0 14.0
90.1 14.0
90.0 14.0
90.0 14.0
90.0 14.0
90.0 14.0
90.1 14.0
90.1 14.0
89.9 14.5
90.0 14.0

TC BAND HAX. NOY BANDS-^- -w-" emwe ---^ ----

1.0 23
1.1 23
0.8 22
0.7 22
1.1 23
1.1 23
1.1 23
1.1 23
0.8 22
1.1 23
i.1 2 3
1.1 23

x E B
35 34 33
35 34 36
35 34 33
35 34 33
35 34 33
35 34 33
35 34 33
35 34 33
35 34 33
35 34 33

1.0 -
0”:: ,’

1.8 22
1.8 22
1.8 22
1.8 22
1.8 22
1.8 22

:*!I 9
118 2:
‘1; ;;1
1.8 22

35 34 33
3” 34 33

k; I
0:o -

- - -
- - .

1.0 29
0.9 29
0.9 29
0.9 26
0.9 26
1.0 29
1.0 29
1.0 29
1.0 29
0.9 29
1.0 29
0.9 29

26 24 34
26 33 24
26 24 34
26 33 24
26 24 33
26 24 34

1.0 -
;;; :

3f 5185
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8.14 Divergence of Noise Levels Within Individual  Test Series

This section provides a look at variance within individual test
series for the US/Canadian test program. Detailed evaluation of
flyover events with unusually large differences may lead to a better
understanding  of why differences occur.

This section is intended to identify those events within each test
series which have the highest and lowest EPWL values. The decibel
difference for the range is also identified. The intent is to focus
on widely divergent  events. Subsequent  analyses in the ICAO HNMRP
evaluation process will attempt to identify whether  or not the
differences are indeed random variation or the result of bias in any
of the test environmental  or operational conditions.

The analysis results shown in Table 20 indicate that typical range
values are on the order of 1.5 to 2.5 dB. However, a number of
cases arise where range values are on the order of 3.5 to 4 dB.
These are the cases into which detailed investigations  will be
conducted.

Tab1.e 20

HIGHEST / LOWEST  EPNL VALUES IN A SERIES
TEST RUN, DELTA, AND STANDARD DEVIATION

-------------------------------------------------------------
SERIES RIGHT. CENTER LEFT

HIGH /LOW HIGH /LOW HIGH /LOW
----------Y-_------_y_____u______uI-m-v-
A 86.6 85.5 87.2 86.3 87.9 87.1

A1,2,4 A5 Al,A2,A4 A7 A4
&l.l u-O.39 A=O.9

AS,6
U=O.36 A=O.8 Q=O.28

AZ 86.7 86 87.9 87.6 87.8 87.5
AZ27 AZ29 AZ28 AZ30 AZ27,28 AZ29
A=0.7 $8=0.32 A-o.3 U -0.13 A=O.3 u=o.14

AA 86.8 85.2 88.2 87.1 87.7 87.1
AA8 AA7 AA3 AA8 AA8 AA6
Aml.6 0110.63  A=l.l o-0.43 A=O.d 0=0.21

AY 88.8 85.7 88 86.1 89 88
AY19 AY30 AY24 AY19 AY21,23, AY29
Am3.1 ~~1.06 A-l.9 u=O.56 .A=l.O 0=0.40
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Table 20 (Continued)

------------------------I-----------------------------------------
*B

ii;3
85.7 87.4 86.1 87.5 85.7

, B43,52 843 B37 B39 B43
A=1,3 U-O.48 Am1.3 U130.47 Am1.8 umo.53

BZ 86.5 85.5 86.7 86.2 87.7 86.7
BZ34 8230 BZ36 8232 BZ36 BZ38
Ad.0 410.38 AmO.5 U-O.20 &LO u-o.40

BB ii15 :;i; 88.8 86.6 88.3 86.4
25

Aplf3
BB13 BB19 BB13 BB17,19

UmO.44' A32.2 410.86 Agl.9 410.77

BY 87.8 92.4 88.3 90.1 88.3
BY3 El1 BY15 BY13 BY9 BY13
A-.8 UpO.26 Aa4.1 um1.45 A-l.8 UmO.73r----~-------------------------------------------------------

C 92.4 88.9 93.7 90.6 88.1 86.5
C46 C42 c40 C48 c34 C48
Am3.5 U =l.OO As3.1 umo.93 A-1.6 Ue0.62

cz 91.7 88.4 85.9
cz35 cz39 cz37
A-3.3 U=1,23 U3eO.80

cc 92.1 88.5 93.5 90.4 88.7
cc10 cc14 cc22 CC14,C16 CC22 &6
A=3.6 411.14 Am3.1 u=1.29 A-3.7 Us1.19

CY 92.6 89.1 93.6 92.1 87.9 86.1
CY14 CY18 CYlO CY2 CY16 CY2
A=3.5 U=l.ll AF1.5 U=O.46 A=1.8 Ut0.56

K 92.1 90.2 93.3 92.3 87.9 86.5
K42 K46 K45 K43 K46 K41
Ael.9 0 ~0.80 A=l.O u=O.40 A=1.4 ~~0.54

KK 91.7 89.4 93.4 89.9 87.2 84.7
KK57 KK52 KK53 KK56 KK57 KK56
Am2.3 U50.80 A-3.5 usl.42 A=2.5 u=1.04
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APPENDIX A

Direct Read Acoustical Data and Duration Time for Flight Operations

This appendix presents direct read data and contains the results of the
helicopter noise duration analysis for flight operations on an individual
event basis. Further information on.direct read data processing is
contained in Section 5.1 of this report. Each table within this appendix
provides the following information:

Run Number The test run number.

SEL(dB) Sound Exposure Level, expressed in decibels.

fi(dB)
T(lO-dB)

K(A)

Q

Average

N

Std Dev

90x C.I.

Mic Site

A-Weighted Sound Level , expressed in decibels.

Event 10 dB down duration time expressed $n
seconds (acquired from graphic level
recorder).

Empirical duration constant.

Time history "shape factor."

The average of the column.

Sample size.

Standard deviation.

Ninety percent confidence interval.

The microphone site at which the measurements
were taken.



HELICOPTER: BELL 206 L-l TABLE A.1

TEST DATE: 8-27-84

OPERATION: 492 FT. FLYOVER (O.g*VH)/TARGET IAS- KTS

PILOT: 1

RUN NO. SEL(DB)

'A-1 85.4
A-2 86.2
A-3 86.1
A-4 85
A-5 84.8
A-6 85
A-7 84.7
A-8 84.7

AVERAGE 85.20

N 8

STD.DEV. 0.61

90% C.I. 0.41

MIC SITE: 5

AL(DB) T(lO-DB) K(A) Q

77.8 12.1
78.9 12.2
76.8 NA
77.3 13.1
77.2 11.9
77.5 12.1
76.8 11.2

77 12.1

77.40

8

0.69

0.46

12.10

7

0.56 .25 .04

0.41

2
NA
.4
.5
.5
.6
.5

7.00 .5

7 7.

.19 .03

HELICOPTER: BELL 206 L-l TABLE A.2

TEST DATE: 8-27-84

OPERATION: 492 FT. FLYOVER (O.g?VH)/TARGET  IAS= KTS

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB)

A-l 85.6
A-2 86.4
A-3 86.8
A-4 85.7
A-5 85.4
A-6 85.6
A-7 85.1

AVERAGE 85.80

N 7

STD.DEV. 0.59

90% C.I. 0.43

AL(DB) T(lO-DB) KU) Q
77.7 13.1 7.1

79 NA NA
77.9 NA NA
77.6 NA NA

77.6 11.277.9 13.1 l:Z
77.6 11.1 7.2

Ii:
NA
NA

:Z
.5

77.90 12.10 7.10 .5

7 4 4 4

0.50 1.13 .23 .04

0.37 r.33 .27 .05



HELICOPTER: BELL 206 L-l TABLE A.3

TEST DATE: 8-27-84

OPERATION: 492 FT. FLYOVER (O.g*VHj/TARGET IAS= KTS

PILOT:  1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
A-l 85.1 71.5 12.1 12.6 1.9
A-2 86 72.4 12.1 12.6 1.9
A-3 86 71.6 13 12.9 2.1
A-4 85.8 71.2 12.3 13.4 2.3
A-5 84.8 70.7 13 12.7 2
A-6 85.5 72.5 11 12.5 1.8
A-7 85.1 72.8 11.5 11.6 1.5
A-8 85.1 71.9 13.3 11.7 1.6

71.80

8

0.71

0.48

AVERAGE 85.40 12.30 12.50 1.9

8 8 8N 8

STD.DEV. 0.47 0.79 .59 .28

90% C.I. 0.31 0.53 .39 .19

HELICOPTER: BELL 206 L-l TABLE A.4

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER

(O.g*VH)/TARGET IAS= KTS

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
AA-l 85.3 77.9 13.3 6.6
AA-2 85.4 77.8 11.5 7.2
AA-3 85.7 78.2 NA NA
AA-4 85.3 77.6 NA NA
AA-5 85.2 77.8 11.2 7.1
AA-6 85.1 77.1 12.1 7.4
AA-7 84.6 77.2 13.6 6.5
AA-8 85.3 77.5 11.3 7.4

.4

.5
NA
NA
.5

2
.5

AVERAGE 85.20 77.60 12.20 7.00 .5

N 8 8 6 6 6

STD.DEV. 0.31 0.37 1.05 .38 .06

90% C.I. 0.21 0.25 0.86 .32 .05



HELICOPTER: BELL 206 L-l TABLE A.5,

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER (O.g*VH)/TARGET IAS- KTS

PILOT: 2 MIC SITE: 1

RUN NO.. SEL(DB AL(DB) T(lO-DB) KU) Q
AA-l 85.7 78.5 11.7
AA-2 NA 76 13.3
AA-3 86.7 78.1 13.1
AA-4 85.1 77.7 11.8
AA-5 84.8 77 12.5
AA-6 85.5 78.2 11.5
AA-7 84.9 77.2 12.1
AA-8 85.2 78 NA

6.7
NA

ii:;

2;
7.1

NA

.4
NA
.6
.5
.5
.5
.5
NA

AVERAGE 85.40 77.60 12.30 7.10 .5

N 7 8 7 6 6

STD.DEV. 0.65 0.82 0.70 .34 .04

90% C.I. 0.48 0.55 0.52 .28 .03

HELICOPTER: BELL 206 L-l TABLE A.6

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER (O.g*VH)/TARGET IAS=* KTS

PILOT:' 2 MIC SITE: 4

SEL(DB) AL(DB) T(lO-DB) K(A) QRUN NO.

78.2 NA NA NA
78 11.3 7.3 .5

77.2 13.3 NA NA
78.4 NA NA NA
77.3 NA NA NA
77.2 11.9 7.1 .5
77.3 NA NA NA

AA-l 86
AA-2 85.7
AA-3 NA
AA-4 85.5
AA-5 85.5
AA-6 84.8
AA-7 85.3

AVERAGE 85.50

N 6

STD.DEV. 0.40

90% C.I. 0.33

77.70 12.20 7.20 .5

7 3 2 2

0.52 1.03 .17 .03

0.38 1.73 .78 .12



HELICOPTER: BELL 206 L-l TABLE A.7

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER (O.O*VH)/TARGET IAS- KTS

PILOT: 1 MIC SITE: 5

RUN NO, SEL(DB) AL(DB) T(lO-DB) VA') 0

76:; 11.6 11.1 2;
76.9 11.2 6.9
75.8 13.5 7.1
74.5 12.2 7.7

.5
:i:
,5
,6

AZ-26
AZ-27
AZ-28
AZ-29
AZ-30

84::
84.1
83.8
82.9

AVERAGE 84.00 76.20 11.90 7.20 .5

5 5 5 5N 5

STD.DEV, 0.75 1.08 0.98 *39 ,05
.05 '90% C.I. 0.72 1.03 0.94 .37

HELICOPTER: BELL 206 L-l T A B L E  A . 8

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER,(O.9*VH)/TARGET  IAS= KTS

PILOT: 1 MIC SITE: 1

K(A) QRUN NO. SEL(DB) AL(DB) T(lO-DB)

76.6 11.1
76.5 12.4
76.3 11.1
76.9 12.1
75.6 13

76.40 11.90

5 5

0.49 0.83

0.46 0.79

Pii
7:3
6.6
7.1

.6

.5
::
.5

AZ-26
AZ-27
AZ-28
AZ-29
AZ-30

84.8

838;
84:l
83.5

7.10 .5AVERAGE 84.10

N 5

0.47

5 5

.46 .06STD.DEV.

90% C.I. 0.45 .44 .06



HELICOPTER: BELL 206 L-l TABLE A.9

TEST DATE: 8-28-84

OPERATION: 492 FT. 150 M FLYOVER (O.g*VH)/TARGET IAS- KTS

PILOT: 1 MIC SITE: 4

RUN.NO, SEL(DB) AL(DB) T(lO-DB) K(A) Q
AZ-26 84.6 76.5 14.5
AZ-27 83.9 75.8 14.7
AZ-28 84.1 76.4 12.7
AZ-29 83.9 76.1 13.3
AZ-30 83.3 75.6 13.3

6.;

6.;
6.9

,5
64

:2
l 4

AVERAGE 84.00 76.10 13.70 6.90 ,4
55 5 5 5N

STD,DEV. 0.47 0.38 0.86 a05 .Ol

90% C.I. 0.45 0.37 0.82 a05 ,Ol

HELICOPTER: BELL 206.L-1 TABLE A.10

TEST DATE: 8-29-84

OPERATION: 492 FT. 150M FLYOVER (O.g(VH)/TARGET IAS-

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A)
AY-19
AY-20
AY-21
AY-22
AY-23
AY-24
AY-25
AY-26
AY-27
AY-28
AY-29
AY-30

85.4
85.8

85":
84:7
85.1
85.2
84.6

83:;

84:;

AVERAGE 84.90

N 11

STD.DEV, 0.72

90% C.I. 0.39

78:;

77Nt
76:7

79
767;

i A

75'1:
76.3

77.00

9

1.11

0.69



HELICOPTER: BELL 206 L-l TABLE A.11

TEST DATE: 8-29-84

OPERATION: 492 FT. 150M FLYOVER (O.g(VH)/TARGET IAS=

PILOT: 2

RUN NO.

AY-19
AY-20
AY-21
AY-22
AY-23
AY-24
AY-25
AY-26
AY-27
AY-28
AY-29
AY-30

AVERAGE

N

STD.DEV.

SEL(DB)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

MIC SITE:

AL(DB) T(lO-DB) K(A)

NA 13.3
NA 8.4
NA 10.4
NA 12
NA 12
NA 13.4
NA 14
NA 16.2
NA 13.3
NA 17.1
NA 13.3
NA 15.2

13.20

12

2.39

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5

Q
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

90% C.I. 1.24



HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84

OPERATION: ICAO TAKEOFF

TABLE A.12

MIC SITE: 4PILOT:  1

RUN NO. SEL(DB) AL(DB) T(lO-DB)

74.1 NA
72.0 NA
73.7 26.0
71.9 NA
73.3 26.5
72.4 NA
74.0 26.4
72.7 22.9
73.3 24.5
72.7 24.7
72.8 22.9

73 24.8

11 7

.75 1.54

.41 1.13

K(A) Q
B-33 83.2
B-35 82.7
B-37 84.0
B-39 83.0
B-41 83.8
B-43 83.2
B-45 83.4
B-47 83.3
B-49 83.6
B-51 NA
B-52 82.9

NA
NA

7.3
NA

7.4
NA

6.6
7.8
7.4

NA
7.4

NA
NA
.4
NA
.4
NA
.3
.5
.4
NA
.5

7.32 .42AVERAGE 83.3

6 6N 10

STD.DEV. .4 .39 .08

.32 .0790% C.I. .23

TABLE A:13HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

MIC SITE: 5PILOT: 2

AL(DB) T(lO-DB) K(A) QRUN NO. SEL(DB)

83 12.4 7.1
84.3 14.9 7.1
83.1 12.3 6.7
82.3 13.5 7.1
81.8 12.5 NA
84.1 NA NA

NA NA NA

.5

5
.5
NA
NA
NA

aK -52
KK-53
KK-54
KK-55
KK-56
KK-57
KK-58

90.8
92.6
90.4
90.3

92:;
NA

AVERAGE 91.30 83.10 13.10 7.00 .5

N 5 6 5 4 4

.02STD.DEV. 1.07 0.98 1.11 l 2

90% C.I. 1.02 0.80 1.05 .24 .02



HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84

'OPERATION: ICAO TAKEOFF

TABLE A.i4

PILOT:  1

RUN NO. SEL(DB)

B-33 86..6
B-35 86.6
B-37 86.7
B-39 86.2
B-41 87.2
B-43 86.2
B-45 86.3
B-47 87.4
B-49 87.0
B-51 85.8
B-52 86.5

AVERAGE 86.6

N 11

STD.DEV. .47

90% C.I. .26

MIC SITE: 5

AL(DB) T(lO-DB) K(A) Q
78.4 15.5 6.9 .4
78.6 15.9 6.7 .4
78.4 14.6 7.1 .5
77.7 NA NA NA
79.7 NA NA NA
78.0 14.6 7 .5
78.2 13.6 7.1 .5
79.3 13.9 7.1 .5
80.0 13.5 6.2 .4
77.6 15.5 6.9 .4
78.8 14.3 6.7 .4

78.6

11

.78

.43

14.6 6.86 .4

9 9 9

.87 .29 .05

.54 .18 .03

HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84

OPERATION: ICAO TAKEOFF

TABLE A.15

PILOT: 1 MIC SZTE: 1

RUN NO. SEL(DB)

B-33 84.6
B-35 NA

.B-37 84.8
B-39 84.0
B-41 85.0
B-43 82.8
B-45 84.9
B-47 84.7
B-49 84.4
B-51 84.1
B-52 83.8

AVERAGE 84.3

N 10

STD.DEV. .67

90% C.I. .39

AL(DB) T(lO-DB) K(A) Q
75.0 17.6 7.7

NA NA NA
75.0 19.9 7.5
74.6 19.3 7.3
75.7 18.0 7.4
74.6 NA NA
75.3 NA NA
75.3 19.2 7.3
74.8 16.9 7.8
74.9 19.3 7.2
74.8 NA NA

.5
NA
.5
.5
.5
NA
NA
.5

:1
NA

75 18.6 7.46 .49

10 7 7 7

.35 1.1 .22 .04

.2 .81 .16 .03



HELICOPTER: BELL 206 L-l TABLE A.16

TEST DATE: 8-28-84

OPERATION: ICAO TAKEOFF

PILOT: 2

RUN NO. SEL(DB)

BB-11 86.7
BB-13 NA
BB-15 85.3
BB-17 87.6
BB-19 85.8
BB-21 86.7

AVERAGE 86.40

N 5

STD.DEV. 0.89

90% C.I. 0.85

MIC SITE: 5

AL(DB) T(lO-DB) K(A) Q

78 14.3 7.5 .5
NA 14.5 NA NA
76 13.9 8.1 .6
NA 14.3 NA NA

77.2 15.9 7.2 .5
78.3 14.8 7.2 .5

77.40 14.60 7.50 .5

4 6 4 4

1.03 0.69 .46 .07

1.21 0.57 .54 .08

HELICOPTER: BELL 206 L-l TABLE A.17

TEST DATE: 8-28-84

OPERATION: ICAO TAKEOFF

PILOT:  2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
BB-11 86.6 NA NA NA NA
BB-13 87 NA 18.7 NA NA
BB-15 84.4 74 NA NA NA
BB-17 86.1 76.5 19.4 7.5 .5
BB-19 84.7 75.6 19.3 7.1 .4
BB-21 84.9 74.6 19.2 8 .6

AVERAGE 85.60 75.20 19.20 7.50 .5

N 6 4 4 3 3

STD.DEV. 1.09 1.10 0.31 .48 .07

90% C.I. 0.90 1.30 0.37 .8 .12



HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

PILOT: 1

RUN NO. SEL(DB)

BZ-32 83.5
BZ-34 84.4
BZ-36 84
BZ-38 83.9
BZ-40 NA

AVERAGE 84.00

N 4

STD.DEV. 0.37

90% C.I. 0.44

PILOT:  2 MIC SITE: 4

RUN NO. SEL(DB)

BB-11 86.4
BB-13 86.1
BB-15 84.2
BB-17 85.2
BB-19 84.1
BB-21 84.6

AVERAGE 85.10

N 6

STD.DEV. 0.98

90% C.I. 0.80

AL(DB) T(lO-DB) K(A) Q
NA NA NA NA

76.5 24.7 6.9 .4
73.7 26.5 7.4 .4
75.1 21.7 7.6 .5
73.9 24.1 7.4 .4
73.7 26.6 7.6 .5

74.60 24.70 7.40

5 5 5

1.22 2.01

1.16 1.92

.29

.28

TABLE A.18

MIC SITE: 1

AL(DB) T(lO-DB) K(A) Q
74 18.1

74.7 22.2
73.9 21.4

NA 19.3
NA NA

74.20

3

0.44

0.73

20.30

4

1.88

2.22 .36 .06

HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-84

OPERATION: ICAO TAKEOFF

7.6
7.2
7.6 .5

NA NA
NA NA

7.40 .5

3 3

.21 .04

TABLE A.19

.4

5

.04

.04



HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

TABLE A.20

PILOT: 1

RUN NO. SEL(DB)

MIC SITE: 4

AL(DB) T(lO-DB) K(A) Q
NA

:i
.4
NA

BZ-32
BZ-34
BZ-36
BZ-38
BZ-40

NA
83.1
82.8
83.1

NA

72.1 27.8 NA
73 26.4 7.1

72.4 26.5 7.3
72.5 28.8 7.3
71.7 25.7 NA

.4AVERAGE 83.00 72.30 27.00 7.20

5 5 3 3N 3

STD.DEV. 0.17 0.48 1.24 .ll .o
90% C.I. 0.29 0.46 1.18 .18 .02

HELICOPTER: BELL 206 L-l TABLE A.21

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) KU) Q
.4
.4
.5
.5
l 5

BZ-32
BZ-34
BZ-36
BZ-38
BZ-40

85.6 77.5
86.1 78.6
86.2 77.8
85.2 76.2
84.7 76.4

14.6
13.5
15.1

6.:
7.1
7.5
7.3

14.60 7.10 .5AVERAGE 85.60 77.30

5 5 *5 5 5N

STD.DEV. 0.63 1.00 0.99 .32 .03

.3 .0390% C.I. 0.60 0.95 0.94



HELICOPTER: BELL 206 L-l TABLE A.22

TEST DATE: 8-29-84

OPERATION: ICAO TAKEOFF

5PILOT: 2 MIC SITE:

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A)
BY-7
BY-9 ii 1:

14.8
12.8 ,E

BY-11
BY-13 Et 8

13.7
15.3 54

BY-15'
BY-17 ii

N A
NA ifi 2

AVERAGE 14.50
N 5

STD.DEV. . 1.28
90% C.I. 1.22

HELICOPTER: BELL 206 L-l

TEST DATE: 8-29-84
OPERATION: ICAO TAKEOFF

PILOT: 2

TABLE A.23

MIC SITE: 1

QRUN NO, SEL(DB) AL(DB) T(lO-DB) K(A)
BY-7 86.5 77.3
BY-9 86.9 77.9

BY-11 86.3 77.3
BY-13 85.9 76.4
BY-15 86.6 77.1
BY-17 86.9 76.5

16.8
16.9
16.2

it
NA

AVERAGE 86.50 77.10 16.60 7.40 .5
N 6

0.38

0.31

6 3 3 3
STD.DEV. 0.56 0.38 ,09 ,O

90% c.1, 0.46 0.64 ,15 .02



HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84 '
OPERATION: 6 DEGREE APPROACH

TABLE A.24

PILOT: 1 MIC SITE: 5

RUN NO, SEL(DB) AL(DB) T(lO-DB) K(A) Q
C-32
c-34
C-36
C-38
c-40
C-42
c-44
C-46
C-48
c-50

90:;
91.9
91.7
88.6
91.4
91.7
90.8
89.9
89.9

79.9
82.5
84.2
83.4

83::
82.2
82.9
83.2
81.3

6:;

6N:
IiA
NA

6:;
NA
7

NA
.4
NA
,4
!ii
NA

1;:
,4

AVERAGE 90.80 82,60
N 9 9

STD.DEV. 1.10 '1.31
90% c.1, 0.68 0.81

16.20 6.85
5 4

1.45 a13
1.38 a15

,43

4,
#OS
.06

HELICOPTER: BELL 206 L-l
TEST DATE: 8-29-84

OPERATION: ICAO TAKEOFF

TABLE A.25

PILOT: 2 MICI SITE: 4

RUN NO, SEL(DB) AL(DB) T(lO-DB) K(A) Q
BY-7 NA NA
BY-9

Fit
NA N": ii9

BY-11
BY-13 NA iit K Fii
BY-15
BY-17 f3t 2 15: EJ4

AVERAGE

N

STD.DEV.

90% c.1.



i-iELICOPTER: BELL 206 L-l TABLE A.26

TEST DATE: S-27-84

OPERATION: 6 DEGREE APPROACH

PILOT:  1 MIC SITE: 4

RUN NO. SEL(DB)

C-32 89.7
c-34 90
C-36 88.4
C-38. - 88.8
c-40 90.2
C-42 89.3
c-44 NA
C-46 87.7
C-48 NA
c-50 89.2

AVERAGE 89.20

N 8

STD.DEV. 0.84

90% C.I. 0.56

AL(DB) T(lO-DB) K(A) Q
80.9 17

80 22.9
80.7 NA
79.6 17.1
81.5 21.7

NA NA
81.1 20.2
78.2 NA

NA NA
80 20.5

7.2
7.4

NA

2:
NA
NA
NA
NA

7

80.30 19.90

8 6

1.05 2.41

0.70 1.98

7.12 .42

5

.4 .08

.38 .08

HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84

OPERATION: 6 DEGREE APPROACH

PILOT:  1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
C-32
c-34
C-36
C-38
c-40
C-42
c-44
C-46
C-48
c-50

87.9
90.5

90:;
91.5
90.7
91.2
89.9

NA
89.2

80.7 NA
82.4 15.7
81.8 14.5
81.5 NA

NA 12.5
84.5 15.4
82.1 NA
82.2 12.2

NA 18.2
NA 18.1

6N;
7:1
,NA
NA

5.2
NA

7.1
NA
WA

AVERAGE go:20 82.20 15.20 6.50

N 9 7 7 4

STD.DEV. 1.10 1.17 .2;40 .89

90% C.I. 0.68 0.86 1.76 1.04

.5

.4
NA
.5
.3
NA
NA
NA
NA
.4

TABLE A.27

5

.- -.._

NA
.4
.5
NA
WA

1;:
.5

zi

.4

4

.09

.ll



HELICOPTER: BELL 206 L-l TABLE ,A. 28

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
82 13.5 7.5

83.4 11.5 6.4
81.6 11.3 6.3

82 12.7 6.3
NA 12.1 NA

81.5 13.3 7.6
84 NA NA

81.7 13.4 7.5

82.30

7

0.98

0.72

12.50 6.90 .5

7 6 6

0.92 .64 .07

0.68 .53

.5

:2
.4
NA
.5
NA
.5

K:~
cc-14
CC-16
CC-18
cc-20
cc-22
CC-24

90.5
90.2
88.2

89
NA

91::
90.1

AVERAGE 89.90

7N

STD.DEV. 0.97

. . 0590% C.I. 0.71

TABLE A.29HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT:  2 MIC SIT-E: 5

RUN NO. SEL(DB)

cc-10
cc-12 902
cc-14
CC-16 90::
CC-18
cc-20 91:;
cc-22 89.9
CC-24 91.6

AVERAGE 90.80

N 6

STD.DEV. 0.73

90% C.I. 0.60

AL(DB) T(lO-DB) K(A) Q

82.9
83.1
80.7
83.2

NA
83.2
82.6
83.2

14.7

14::
13.9

13
13.3
14.9
14.3

6.9
NA

6:;
NA

2;
7.3

.4
NA
NA
.4
NA

3
.5

82.70 14.10 6.80 .4

7 7 5 5

0.91 0.70 .61 .07

0.67 0.52 .58 .07



HELICOPTER: BELL 206 L-l TABLE A.30

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
cz-31 91.2 82.7 K NA NA
cz-33 90.4 83.4 NA NA
cz-35 91.1 83.7 13.1 6.6 .4
cz-37 88.9 NA NA NA NA
cz-39 NA NA 14.7 NA NA

AVERAGE 90.40 83.30 13.90 6.60 .4

N 4 3 2 1 1

STD.DEV. 1.06 0.51 1.13

90% C.I. 1.25 0.87 5.05

TABLE A.31HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2

RUN NO. SEL(DB)

cc-10 88.5
cc-12 87.7
cc-14
CC-16 88Nt
CC-18 liA
cc-20 89.3
cc-22 NA
CC-24 89.8

AVERAGE 88.80

N 5

STD.DEV. 0.80

90% C.I. 0.77

MIC SITE: 4

AL(DB) T(lO-DB) K(A) Q
80.2 15.7

NA 18.6
NA NA

80.1 15.7
NA NA

80.8 NA
82.6 18.1
81.4 18.1

6.9
NA
NA

7.1
NA
NA

6:;

.4
NA
NA
.5
NA
NA
NA
.4

81.00 17.20 6.90 .4

5 5 3 3

1.03 1.42 .22 .04

0.98 1.35 .36 .06



HELICOPTER: BELL 206 L-l TABLE A.32

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 4

RUN. NO. SEL(DB) AL(DB) T(lO-DB) KU) Q
cz-31 90.4 80.9 NA
cz-33 89 79.1 NA
cz-35 90.2 81.5 16.2
cz-37 89.7 81.5 17.5
cz-39 89.5 80.9 16.4

NA
NA

Z
7.1

NA
NA
.5
.4
.4

80.80

5

0.99

0.94

16.70 7.00 .4AVERAGE 89.80

3 3N 5 3

STD.DEV. 0.56 0.70 .32 .04

1.18 .53 .0790% C.I. 0.53

TABLE A.33HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
cz-31 91 83.1 15.7 6.6
cz-33 ' 89.5 80.5 14.7 7.7
cz-35 90.8 81.8 16.5 7.4
cz-37 88.8 81.4 16.2 6.1
cz-39 90.5 82.8 15.7 6.4

.4

.5

:i
.4

AVERAGE 90.10 81.90 15.80 6.90 .4

5 5 5 5N 5

STD.DEV. 0.94 1.06 0.68 .67 .08

90% C.I. 0.89 1.01 0.65 .64 .08



HELICOPTER: BELL 206 L-l

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

TABLE A.34

PILOT: 2 MIC SITE: 1

RUN 'NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q

NA
NA
NA
.4
.6
.3
NA
NA
NA

.4

3

.15

.26

CY-2 NA NA 11.8
CY-4 NA NA 15.5
CY-6 NA NA NA
CY-8 90.1 82.3 15.7

CY-10 91.8 82.6 13.3
CY-12 89.8 82.5 15.9
CY-14 90.9 82.4 NA
CY-16 91.4 84.1 NA
CY-18 91.2 83.9 NA

83.00

6

0.81

0.67

NA
NA

6::

2;
iA
NA
NA

AVERAGE 90.90 14.40 6.90

N 6 5 3

STD.DEV. 0.77 1.81 1.11

90% C.I. 0.64 1.73 1.87

HELICOPTER: BELL 206 L-l TABLE A.35

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
CY-2
CY-4
CY-6
CY-8

CY-10
CY-12
CY-14
CY-16

. CY-18

NA NA 11.3 NA NA
NA NA 14.1 NA NA
NA NA 11.2 NA NA
NA NA 15.9 NA NA
NA NA 14.6 NA NA
NA NA 11.6 NA NA
NA NA 15.9 NA NA
NA NA 13.5 NA NA
NA NA 13.7 NA NA

AVERAGE 13.50

N 9

STD.DEV. 1.83

90% C.I. 1.14



HELICOPTER: BELL 206 L-l TABLE A.36

TEST DATE: 8-27-84

OPERATION: 984 FT. 300 M FLYOVER (O.g"VH)/TARGET IAS=l17 KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
G-9 80.9 70.7 21.6 7.6

G-10 80.6 69.9 21 8.1
G-11 80.4 69.4 NA NA
G-12 81 70.3 NA NA
G-13 80.5 70.1 NA NA
G-14 80.4 70.8 20.1 7.4
G-15 80.5 70.2 23.1 7.6
G-16 80.2 71 20.1 7.1

70.30

8

0.52

0.35

NA
NA
NA
.5
.5
.4

7.50 .5AVERAGE 80.60 21.20

5 5 5

1.25 .38 .05

N 8

STD.DEV. 0.27

1.19 .36 .0590% C.I. 0.18

HELICOPTER: BELL 206 L-l TABLE A.37

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
CY-2
CY-4
CY-6
CY-8

CY-10
CY-12
CY-14
CY-16
CY-18

NA NA NA
NA NA NA
NA NA NA

!AA ::: :t
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

AVERAGE

N

STD.DEV.

90% C.I.



HELICOPTER: BELL 206 L-l TABLE A.38

TEST DATE: 8-27-84

OPERATION: 984 FT. 300 M FLYOVER (O,g*VH)/TARGET IASm117 KTS

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(lO-DB) R(A) Q

G%
G-11
G-12
G-13
G-14
G-15
G-16

AVERAGE 80.60

N

STD.DEV. 0.32

90% C.1, 0.24

80.9
80.9
80.7
80.9

NA
80.6
80.3
80.1

7

70.40

8

0.62

0.42

HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84

222!
20:8

21:;
21.9

ii::

21.30 7.40 a5

5
0.91

0.86 .38 ,05

?f
7:1

::
.4

NA

7:;
;t

it
Iii
NA

4 4

.33 .04

TABLE A.39

OPERATION: 984 FT. 300 M FLYOVER (O.g*VH)/TARGET IAS=l17 KTS

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q

,:i; ’
G-11
G-12
G-13
G-14
G-15
G-16

80.2
80.5
80.1
79::
79.9
79.5
79.4

70:: 20.5 21.7 6.9
70.3 20.7 ;*:

E
69:7

21:;
Ii A

20.5 3Gi
69.4 Elt Ii A
69.2 NA

AVERAGE 79.90 69.90 21.00 7.50 .5

N 8 8 5 5 5

STD.DEV, 0.38 '0.65 0.65 a ,38 ,05

90% C.I. 0.25 0.43 0.62 .36 .05



HELICOPTER: BELL 206 L-l TABLE A.40

TEST DATE: 8-27-84
OPERATION: 492 FT. 150M FLYOVER (0,8*VH)/TARGET IAS- KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
I-22 83.5 75.2 14.3
I-23 82.8 ?4 15.3
I-24 83.2 74.9 14.3
I-25 83.3 74.9 13.5
I-26 83.8 74.9 15.1

AVERAGE 83.30

N

STD.DEV. 0.37

90% C.I.

5

0.35

74.80
5

0.45

0.43

14.50
5

0.72 .16 ,02

0.69 .16 .02

Z ::
7.2 .5
7.4
7.5 :;

7.40 .5

5 5

.

HELICOPTER: BELL 206 L-l.
TEST DATE: 8-27-84

TABLE A.41 .-

OPERATION: 492 FT. 15OM FLYOVER (l.O*VH)/TARGET IAS= KTS

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
H-17 85.3 77.5 12.9 7
H-18 86.6 79.4 7.7
H-19 85.9 78.4

1x
H-20 85.9 79 11:3 5
H-21 85.7 78.2 11.5 .5

AVERAGE 85.90 78.50 11.10 7.10 .5
N 5 5 5 5 5

STD.DEV. 0.47 0.73 1.52 .4 .06
90% C.I. 0.45 0.70 1.45 .38 .06



HELICOPTER: BELL 206 L-l TABLE A.42

TEST DATE: 8-27-84

OPERATION: 492 FT. 150 FLYOVER (0.8*VH)/TARG  IAS= KTS

PILOT: 1 MIC SITE: 4

RUN'NO. SEL(DB)

I-22 83.2
I-23 83.5
I-24 NA
I-25 83
I-26 NA

AVERAGE 83.20

N 3

STD.DEV. 0.25

90% C.I. 0.42

AL(DB) T(lO-DB) K(A) Q
74.5 14.5 7.5

76 12.8 6.8
NA 15.7 NA

75.2 12.8 7
NA 8.4 NA

:45
NA
.5
NA

75.20

3

0.75

1.27

12.80 7.10 .5

5 3 3

2.77 .36 .04

2.64 .61 .06

HELICOPTER: BELL 206 L-l

TEST DATE: 8-27-84

TABLE A.43

OPERATION: 492 FT. 150 FLYOVER (0.8*VH)/TARG  IAS= KTS

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
I-22 82.7 74.2 14.5 7.3 .5
I-23 82.5 74.2 13.5 .5
I-24 83 74.7 16.9

E

I-25 83.2 75.3 14.9 6:7
.4
.4

I-26 84.1 75.7 14.5 7.2 .5

AVERAGE 83.10 74.80 14.90 7.10 .5

N 5 5 5 5 5

STD.DEV. 0.62 0.67 1.25 .31 .05

90% C.I. 0.59 0.64 1.19 .29 .04



HELICO,PTER: BELL 206 L-l TABLE A.44

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (l.O*VH)/TARGET  IAS= KTS

PILOT:  1 MIC SITE: 1

RUN NO. SEL(DB)

H-17 84.9
H-18 85.4
H-19 85.3
H-20 85.1
H-21 85.3

AVERAGE 85.20

N 5

STD.DEV. 0.20

90% C.I. 0.19

AL(DB) T(lO-DB) K(A)

77.3 10.5 7.4
78.6 12.7 6.2
77.7 12 7
77.8 10.7 7.1
77.9 10.8 7.2

Q

1:
.5
.5
.5

77.90 11.30 7.00 .5

5 5 5 5

0.47 0.96 .48 .06

0.45 0.92 .46 .06

HELICOPTER: BELL 206 L-l TABLE A.45

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (l.O*VH)/TARGET  IAS= KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB)

H-17 85.5
H-18 86.2
H-19 85.7
H-20 85.8
H-21 85.7

AVERAGE 85.80

N 5

STD.DEV. 0.26

90% C.I. 0.25

AL(DB) T(lO-DB) K(A) Q
77.6 NA NA
79.1 10.1 7.1
78.4 10.6
78.8 10.7 xi
78.2 9.8 7:6

NA
.5
.5

78.40 10.30 7.10 .5

5 4 4 4

0.58 0.42 .32 .04

0.55 0.50 .37 .05



HELICOPTER: BELL 206 L-l TABLE A.46

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 4

RUN.NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
K-41 NA NA 17.4 NA NA
K-42 88.5 79 21.7 7.1 .4
K-43 88.8 79.2 18.7 7.5 .5
K-44 86.2 NA NA NA NA
K-45 88.8 79.5 20.1 7.1 .4
K-46 NA NA 18.3 NA NA

AVERAGE 88.10 19.20 7.30 .4

N 4

79.20

3

0.25

0.42

5 3 3

STD.DEV. 1.26 1.68 .25 .04

90% C.I. 1.48 1.61 .42 .07

TABLE-A.47HELICOPTER: BELL 206 L-l

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
K-41 91.1 82.8 14.3
K-42 89.8 81.7 15.2
K-43 89.9 81.3 NA
K-44 NA NA 13
K-45 91.4 83.5 13.3
K-46 91.1 83.7 14.8

NA
NA
..5
.4

AVERAGE 90.70 82.60 14.10 6.80 .4

5 5 4 4N 5

STD.DEV. 0.75 1.07 0.95 .37 .05

90% C.I. 0.72 1.02 0.90 .44 .05



HELICOPTER: BELL 206 L-l TABLE A.48

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q

K-41 92.3
K-42 90.3
K-43 92.5
K-44 90.4
K-45 91.8
K-46 92.3

84.1 14.7 7

82.2 13.384.7 14.3 i-i
81.9 15.7 7:1
83.5 15.3 7

NA 15.4 NA

.4

:Z

:Z
NA

.4AVERAGE 91.60 83.30 14.80 7.00

N 6 5 6 5 5

STD.DEV. 1.00 1.20 0.89 .17 .02

90% C.I. 0.82 1.15 0.73 .16 .02

HELICOPTER: BELL 206 L-l TABLE A.49

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (0.7*VH)/TARGET IAS= KTS

PILOT: 1 MIC SITE: 4

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q
J-27 NA 72.1 12.4 NA NA
J-28 84.8 71.4 13 12 1.7
J-29 84.6 72.1 14.5 10.8 1.2
J-30 83.9 NA 13.3 NA NA
J-31 84.2 NA 14.1 NA NA

71.90 13.50 11.40 1.5AVERAGE 84.40

3 5 2 2N 4

STD.DEV. 0.40 0.40 0.84 .9 .32

90% C.I. 0.47 0.68 0.81 4 1.42



HELICOPTER: BELL 206 L-l TABLE A.50

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (0.7*VH)/TARGET IAS= KTS

PILOT: 1

RUN NO.

J-27 83.9
J-28 84
J-29 84.9
J-30 83.8
J-31 84.8

AVERAGE

N

STD.DEV. 0.53 0.41 1.06 .38

90% C.I. 0.50 0.48 1.01 .45 .06

SEL(DB)

84.30

5

MIC SITE:

AL(DB) T(lO-DB) K(A)

75.3 14.5 7.4
75.4, 14 7.5
76.1 14.5 7.6

76 14.3 6.8
NA 12 NA

75.70 13.90 7.30

4 5 4

1

:Z
NA

.5

4

.05

HELICOPTER: BELL 206 L-l TABLE A.51

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (0.7*VH)/TARGET IAS= KTS

PILOT: 1 MIC SITE: 5

RUN NO. SEL(DB) AL(DB) T(lO-DB) K(A) Q

J-27 83.7 75.5 14.5J-28 84 76.1 15.1 2: :i
J-29 85 76.7 14.2 7:2 .5
J-30 83.6 75.7 13.3 7 .5
J-31 84.4 75.7 13.9, 7.6 .5

AVERAGE 84.10 75.90 14.20 7.10 .5

N 5 5 5 5 5

STD.DEV. 0.57 0.48 0.67 .33 .04

90% C.I. 0.55 0.46 0.64 .31 .04



APPENDIX B

"As Measured" Magnetic Recording Acoustical Data
and Duration Time for Flight Operations

This appendix contains magnetic recording acoustical data for flight
operations on August 27, 28, and 29, 1984. Below, terms used in this
appendix are synopsized and defined to aid the reader. The reader may
also find it helpful to refer to Figure 5, a measurement site schematic,
and Figure 13, a diagram of the magnetic recording instrumentation
systems.

DEFINITIONS

A Brief synopsis of “As Measured It data column headings is presented.

EV

SEL

Event Number

Sound Exposure Level, the total sound energy
measured within the period determined by the 1OdB
down duration of the A-weighted time history.
Reference duration, lsecond.

ALm

SEL-ALm

K(A)

A-weighted Sound Level (maximum)

Duration Correction Factor

Constant used to obtain the Duration Correction
for SEL, where:

Q

EPNL

PNLm

PNLTm

K(P)

K(A) = (SEL-ALm)+(Log  DUR(A))

Time History Shape Factor, where:

Q=(lOO.l(SEL-ALm)  yDUR(A))

Effective Perceived Noise Level

Perceived Noise Level (maximum)

Tone Corrected Perceived Noise Level (maximum)

Constant used to obtain the Duration Correction
for EPNL, where:

K(P)=(EPNL-PNLTm  + 1O)~l.q  DUR(P))

OASPLm Overall Sound Pressure Level (maximum)

DUR(A) The 10 dB down Duration Time for A-weighted
time history

DUR(P) The 10 dB down Duration Time for the PNLT time
history

TC ’ Tone Correction Factor calculated at PNLTm

BAND Frequency band number for largest TC factor

MAX NOY BANDS 3-l/3  octave bands exhibiting the largest Noy value
in the PNLTm spectrum

Each set of data is headed by the site number, microphone location and test date.
The target reference conditions is specified above each data subset.



Table  B . l

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

RELl 206-Ll HELICOPTER
SUHtiARY  NOISE LEVEL DATA

AS HEASURED *

SITE: 1 CENTERLINE - CENTER AUG. 27,1984

EV SEL ALri SEL-ALU K(A) Q EPNL PNLII PNLh-.a ..-e- *--- --111-s" -m-m -I- --I- 1--s ---mm

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

C32 87.7 80.8 6.9 6.0 0.3
C34 90.1 81.9 8.2 6.4 0.3
C36 89.1 81.1 8.0 6.9 0.4
C38 90.4 81.2 9.2 6.9 0.4
c40 91.0 84.3 6.7 5.9 0.3
ii 91.1 90.7 82.0 84.0 6.7

97’!

7.0 5.5 0.3

C46 89.6 82.1
82

6.9 %
C48 87.4 78.5 6.8 0:4
c50 89.4 80.2 9.2 7.3 0.5

TAKEDFF  -- TARGET IAS 57kts. -- lCAD

R33 84.4 75.3
%3? 84.3 74.9
E39 83.6 74.6
845 84.6 75.8
B43 84.i 74.2
ii; 84.7 84.8 75.4 75.5

B49 84.4 75.0
%52 83.9 75.2

84.3 75.1
9’s ;“2 0 . 5

. 0.3

90.6
92.6
91.9
92.9
93.3
93.3

92.7
92.9
93.1
92.4
94.a
94.8
9933.:
90:;
92.4

94.0
93.8
94.1
93.6
95.2
95.5
93.7
94.3
91.7
93.4

92.3 93.0 93.9

2 0’;; k!

87.8 87.5 89.6
;;.;

8812

i3.y

8812

;;.;

9011
88.0 86.7 88.9
88.4 87.7 89.8
88.9 88.7 91.2
88.2 88.0 90.1
87.7 87.8 89.7

8;.;

012

8i.i

0:s

809.78

0:s

300 H. FLYDVER -- TARGET 1AS 117bt.s. - - 0.9Uh

69 6.8 0.4 82.2 83.3
610

f$; 7700.3  9.2

611 7b:6 70:: 93’:
79.? 69.4 10.2 1012

66.; ;.:

fg

82:: :z ii*39
K

;;i y;.; 79:; g; 6911 169:;

7.1 715 0.4 0:s 83.2 82.5 81.7 al:% 83.1 8i6

66;; it: 81.9 82.4 81.0 81.4 a2.1 82.4

!i?i*Dv 79 0’4 7 7oom60 ;.;

90% cs 013 0:s 013

06.39 ;a;

012 010

a;.;

013

5.i

0:“s

8i.i

0:s

* -

OASPLu DUR(A) DURIP). . ..L_"_ --..a.- .."..#-1-

90.2 17.0 17.1

Om80 .5 3 . ::b”

82.4
83.1
81.8
82.7
82.0
82.6
83.6
83.0
82.7

17.0 15.5
19.5 15.5
19.5 16.5
18.0 16.5
25.5 19.0
23.0 16.5
19.5 14.0
17.5 15.0

78.6 23.0 20.0
78.5 27.5 26.0
78.9 21.5 20.0
78.6 23.0 19.5
78.3 28.0 26.5
77.8 33.5 32.0
77.7 27.5 25.0

7!m44
0:3

2t:
3:o

NOISE INDEXES CALCULATED USlNG HEASURED  DATA UNCORRECTED
FOR TEHPERATURE,HUHIDITY,DR AIRCRAFT DEVIATION FROH REF FLIGHT TRACK

TSC2,4-SAtlPLE  UElCiHTED LOGARITIHSC AVERAGE

24.1
4.6
3.4

TC SAND HA%. NOY 0ANDSw-w .“-e..

1.3 18
0.9 18
I.0 25
1.2 25
0.4 2%
1.7 27
0.7 22
0.9 25
0.9 25
1.0 25

1.0 -
00:; :

2.1 22
1.9 22
1.7 22
2.1 22
2.2 22
2.2 22
2.4 22
2.1 22
2.2 22

I:; . ,’ -

“I-- -11.” -a.....

25 26 24
23 24 26
25 26 24
25 27 26
g $2 2;3

22 2;25 26 ii:
g g g;

22 25 35

2225 iz ii
;; ;; ii
22 25 34
22 25 35
22 25 34
22 25 34
” - -

- - ”

- - -

22 26 24
26 23 27

:: St 23
26 23 :i
26 23 27
26 23 27
- - -
. - -
- - -



Table B.2

WCANCIDIAN  TEST - DULLES INTERN~TIGML AIRPORI

%ELL 20bLl HELICDPTER
SUNNARY NOISE LEVEL DATA

&ii HEASURED  *

SITE: 1 CENTERLINE - CENTER AUG. 27,1?84

SEL ALu SEl-RLIII  KM) Q EPHL YNLsj PNLTer--"- ---.. -"----- ---- --- ---- . . ..-- -----

FLYWER -- TARGET IAS 13Okts. -- 'Ih

84.2 77.1 7.0
04.6 70.2 6.5
84.3 76.7 7.6
04.0 77.5 6.5
84.2 77.3 6.9

FLYWER -- TARGET MS

84.7 77.2 7.5
0.4 0.4 0.2
0.3 0.3 0.2

FLYOVER -- TARGET MS 104Rt5. -- O.W,'h

81.7 73.4 8.3
82.5 74.8 7.8
82.5 75.1 7,4
a4.0 75.9 8.0

0:;
1.2

74.e 1.0 7.9 0.4
1.2 0.4

FLYGUER -- TARGET IAS

6.9 0.5 87.9
5.9 0.4 88.3
7.0 0.5 87.7
66;: 00:: 87.7 87.6

eo7*38
013

117kt.5. -- O.?Vh

i-i Om4
87.B

615 0":9"
88.8
88.2
87 7

67;; E 8812
66:; ;;4' g;;

89.5 90.8
90.4 91.6
89.3 90.6
89.7 90.9
89.5 90.8

809*s7 ?00*49
0:s 0:s

K-i q”*891.7
89145 90.5
89.6 90.8
;I.: ;yJ
a?Ii ?oIbJ

“E 9oo*:
013 013

7.1 0.5 85.1 85.9 86.9
85.8 87.1 98.3
85.9 88.1 89.4
87.0 08.2 89.3

6.7
0.4

0.4 8:;
0.1

8;.; 88.5

0 .5 0.1 019 12 :i

9ats. -- 0.7Vh
---------- NO DATA -----w---m

83.6 75.3 8.3 7.1 0.5 86.6 86.6 87.9
87.4 09.2 89.2

K!P)--em OASPLllr DURIA) DWP! TC %AND-----.. ..----- ------ --- --c-

85.3 10.5 11.5
86.3 12.5 12.5
85.2 12.0 11.0
85.9 10.0 11.5
85.2 11.0 11.0

a;+ .J 1;.; 11.5 0.4
0 .5 Lo 0.6

84.9 12.5 10.5
85.4 14.0 13.5
85.0 16.0 16.0
04.8 12.0 10.0
fl3.! 13.0 13.5

.J 13.0 10.0
84.6 15.5 15.0

6.8
5.8
6.0
6.7

6.3

00165

f2,; 14.5 16.0

8216 ki :;-i
83,6 14.0 1410

Et;.; I:.! 15.4

0:9 116 3;:

7.1 83.6 14.5 17.5
7.2 85.0 15.0 14.0
6.7 84.4 lb.5 14.5
6.5 84.7 12.5 13.0

6.9
23

840,; '91,; 34.7
017 119 2':;

1.2 22
1.1 23
1.1 22
1.2 23
1.2 22

!I! . 1 -

1.1 23
1.2 23
1.0 23
1.3 23
1.1 22
1.0 23
1.2 23

;:; . ,‘ -

3.0 23
1.2 23
1.3 23
1.1 23

011 ;=:
:
-

1.1 22
0.9 23
I.1 23
0.7 18

1.0 -
0.2 -
0.2 -

#AX. NOY ElUlDS---- ---- --*-

26 23 34
26 23 34
26 23 22
26 23 34
26 23 34
- - -
- a -
- - -

26 23 27
26 23 35
23 26 22
23 26 22
- - -
- - -
- - -

w - NOISE INDEXES CALCULATED USING tiEEISURED DATA UNCORRECTED
FOR TEt!PERATURE,HlMlDITY,OR  AIRCRAFT DEVIATIOH FROtl REF FLIGHT TRACK

- TSC2,4-SIMPLE WEIGHTED LOGARITHHIC AVERAGE



Table B. 3

US/CAEIADi~N'TEST - DULLES INTERNMIONAL hIRPORT

BELL 2Q.h-Ll  HEL!C@PTER

SUYtikRY  NOISE LEK!. DATA
AS l'lEASURED *

SfTE: 1s CENTERLINE-CENTE?  (FLUSH? AUG. 27,!?14

EV SEL Air SEL-ALnl KlA) D EPNL PfiiaL PNiTHl-- -_-- ---.. ------- ---.. -^- ---- . ..--- -----

b DEGREE kPFROAC!!  -- TARGET IkS 57kts. -- ICAO
c32 ?Q.? a3.8 -f,l 5.1 0.4
c34 P3.3 95.4 9.9 6.4 0.3
11.36 92.3 94.4 7.9 b-2 0.4

hp. 92.4 94.4 8.l) 5.6 0.4
Std Dv 1.2
90% Cl 0.7 :::

0.9 0.5 0.0
0.5 0.3 0.0

TAKEOFF -- TARGET 1As 57k!s . -- lCA0

97.1 77.5
97.: 17.4
95.1 77.2
87.1 77,7
91;.? 76.9
67.3 77.3
97.0 77.4
87 ,(: 77.4
95.3 75.9

SC‘,9 77.3
0.4 On3
c.2 0.2

?;a; 95.B ‘16.3

016 if
1.2
0.7

86.6
96.6
86.3
86.3
86.4
95.9
85.8 85.2

Y ”

OASP?n DURM DURIP) TC BAND------ ------ ------ w-m -m-w

9313 it”9 14a514.5 18.0 14.0 17.5

92.8 19.0 19.0
?3.6 13.0 14.5
;;.; . . . g.2 17.5

93.2 13-A :$:I
91.5 20.0 17.5
92.4 17.5 lb.0

9:; a. 16.3 lb.7
2.6 2.2

0 .4 i 5‘ 1.4

?. 5 .5
15.5
15.5
15.5
15.5
t7.5

Y49 23.5
0:3 43::

22.4 44
3:2

NOISE !NDEXES CALCULATED USitiG HEASURED  DATA UNCORRECTED
FDR TEMPERkTliRE,HUl+IDiiYvDR  AIRCRAFT DEVIATION FRDH REF FLIGHT TRACK

TSC2,4-SMPLE WEIGHTED LOGARlTHHIC k'.'ERAGE

0.5 19
#,7 19
Oq . w 24
0.5 25
“rp ;;
0.4 28
0.7 27
0.4 19
0.6 l?
3.5 -
8:: :

2.4 19
1.9 19
':.I:, 19
2.5 19
2.3 19
2.1 19
2.2 22
2.7 19
2.2 22

2.2 -
0.3 -
0.2 -

1.3 20
1.4 20
I.5 20
1.4 20
1.6 20
1.4 20
1.4 20

h?X. NOY BANDS---- ---- --*...

25 24 27
24 g 26
24 Ad 27
24 25 26
24 25 23

- - -
- - -

26 24 27
2b

;;
25

25 23
26 23 24
26 23 24
2626 ;; g d.J
- - -
- - -
- - -



SEL AL!h SEL-Ah---- -mm- -------

FLYOVER -- TARGET iAS

$7.3 80.3 7.0
38.4 01.3 6.5
88.4 ai.!, 7.4
68.1 31.7 6.4
98.2 S1.4 6.9

88.1 61.2 7.0
90.1 .Y $126
9e.5 ;f.,J '

----------
98.3 Sl.3 6.9
87.7 80.9 5.8
80.0 IX.9 ?.I

08.2 a;:; 6.9
0.3 0.2
0.3 0.; 0.2

FLYOVER -- TARGET I.45

‘26.1 77.986.9 78.4 ;:i:
86.2 79.1. 7.1
86.8 ?9.1 7.7

150 ~lr. FLYOVER -- TARGET 1%
327 86.0 78.5 8.3
J28 06.b 77.8 9.0
J29 87.7 79.2 9.6
J30 0~3 78.4 9.2
531 87.E 01.5 6.3

Kit!! 9 EPAL PNLIII PNLTm-... -_ -__ I--- ---._ ----._

i30kis.  - -  'Jh

6.7 0.5 9i.4 93.2 94,7
7p;; ;:: 91.7 92.1 93.7 94.3 95.0 5r5.8

k6" 0.4 p.5 ?I.7 91.5 93.4 94.0 94.9 95.6

Plkts. -- @.7Uh

7 .5 0.5 59.3 98.9 91.5
77.;

619

0”:; 90.: 09.6 91x 90 7 92.3 91.2

89.8 91.9
5.5 2 90.1 ?2.4 $.; > .

&Dv ';$ 79.1  I.4 5.1 1.0 00.8 0.3 91.2 0.8 91.8 0.5
90x 21 0.5 1.4 1.0 6.3 9.8 n Y.J =

53.9 i i . 3  lO.‘d
rs.4 0.e I.1
0.3 0.6 0.7

87.2 ‘14.9 13.0
3b.6 15.0 14.5
g7.3 i3.5 i2.5
87.i 13.0 13.5

87.1 !3.? 13.4
0.3 c1.9
A .3‘J 1.0 P:Z

89.4 1’2.5 13 5
97.4 16.0 1x5
98.5 14.5 13.5
87.9 16.0
88.3 12.0 :‘14.; .J..

88.1 14.2 !4.0
0.5 1.9 1.0
0.4 I.8 1.0

TC BA?lD-._- I---

1.6 20
I.6 20
1 . 3 22
1.6 20
i.b 20

1.5 -
0.1 -
0.1 -

1.4 20
1.5 20
1.4 26

1.6 20
1.7 2fi
1.ci ?.-3
1=A,J -
0’
a:;

-
-

1.2 ‘?2
‘1.2 20
0.9 2Q
0.9 20

i.0 -
6.2 -
0.2 -

Q.5 22
1.1 22
0.0 25
0.9 2il
- 33

0.7 -
0.4 -
0.4 -

SD?/TSC
3/i!i/bS

MX. NOY BA#DS---- ---- --..-

26 25 2325 26 13‘-1
24 2s 25
‘ItiJ 26 23
25 2b 23

- - -
- . -

26 25 23
21 25 ‘:I3
26 25 i3

26 25 23
26 25 I.‘:!n-i3 $0 25
- - -
- - -
- - -

- - -
- - -
- - -

Lb .-. 24 25
24 22
24 26 ;;
24 23 -%
26 27 &,
- - -
- - -
- - -

* - NO!SE !NDEXES CKiCULAiED USING #EASURED DhTTA UNCORRECIED
Fr?R TEI4PERATURE,HU!!IDITY,OR  A!RfRAFT DEV!ATION  FROtl REF FLlS!!T TRtZr.K
- TSC2,4-SMPLE JEIGHTED LOGAR!THt!IC  AVERAGE



Table B.5

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
%ELL 206-L! HELICOPTER

SUtWRY NOiSE LEUEL DP;TA
AS NEASURED *

SITE: 2 SIDELINE - 150 H. SOUTH AUG. 27,lW

EV SEL MB SEL-ALI K(A) Q EPNL PNLo PNLTm KIP) OASPLr DURM DURIP)
-- ---- ---- ------- --me --- ---- me-- -m-w-

6 DEGREE MPROACH -- TARGET IAS 57kt.s. -- ICAO
C32 10.9 7.7 0.5c34 g.40 ;;;

C36 a:9 77:% 1;:1' 76;9 00::
c30 88.9

;;.; 1i.t
812

c40 87.5 6.7

c42 86.2 7519 lo:;I

$

G44 88.4 76.6 11.8 73;; 015
C4b 89.8 78.9 10.9
c4a 87.4 77.8 9.7 67b5 Ooa'
c50 87.8 77.8 10.0 713 014

k 80.1 77.6 10.5 7.4 0.4
S&Dv 1.0 0.8 0.7
90% I.3 0.6 0.5 0.4 00:: i:i

9;; 8;; 90.8
0:5 0:5 ;:6"

TAKEOFF -- TAllGET MS 57kts. -- ICAO

0'
0:;
o=
02
0.5

91.1 88.8 90.6
90.6 89.6 91.5
91.5 89.7 91.3
91.6 89.8 91.5
90.2 89.8 91.5
89.0 87.6 08.4
90.9 88.2 89.7
92.1 90.7 91.6
90.1 89.8 90.9
90.5 89.6 90.6

a;,; ai.; a;.;

014 0:s 64

FLYOVER -- TARGET IAS 117kts.  - - Q.9Uh

80.4 70.3 10.1 7.3 0.4 81.2 83.4 %5.2
79.4 60.0 11.4 7.9 0.5 82.2 80.1 81.6
80.7 71.7 9.0 7.0 0.4 04.6 04.4 06.4
79.8 69.8 10.0 7.4 0.4 83.6 82.3 84.3
79.9 68.9 ll.Q 7.3 0.4 82.6 80.7 81.9
00.6 69.2 11.4 7.8 0.5 04.2 82.4 04.6
79.2 68.7 10.5 7.5 0.5 82.0 80.5 81.6

ha. 80.0sta Dv 0.6 6;:; 10.50.9 07;5
0:2

oo*i
Q:Q

813.14 a:.; ai.;
90% CI 0.4 Q.9 0.6 0:s 112 114

07.0 26.0 24.0 1.7 27
87.4 27.0 25.5 1.9 27
87.6 34.5 34.0 1.8 27
88.1 22.0 21.5 1.9 27
87.0 26.5 25.0 1.7 27
87.1 23.5 23.5 2.0 27
87.7 31.5 30.5 1.5 27
80.2 28.5 27.0 0.9 23
87.4 24.5 24.5 1.3 27
86.8 24.0 23.5 0.7 27
8;; 2k; 25.9

613
3.7

2:2 2.2

8Q&eJ 224;' 2i.i

65 1:7 114

81.1
81.2
81.4
80.0
80.4
80.0
80.7

23.5
20.5
19.5
22.5
31.5

E

20.0

:3-;
1915
29.5
23.0
24.0

TC #MD MX. NOY 04NDS--- ---- ---- --- m-m-

24 27 26
24 23 27

2233 ;; 22:
24 23 27
24 27 23
25 24 23
23 24 26
;i ;; z;‘

1.6 -
60;; ,’

2.8 22
2.4 19
2.0 22
2.7 22
2.7 22
2.7 22
2.3 22
2.5 22
2.6 19

2;: 2;2s ;i
fi ii ii
22 24 32
22 24 32
22 24 26
34 33 32
22 24 32

1.7 23
1.5 27
2.1 23
2.0 23
1.2 22
2.2 23
1.0 23

1.7 -
0’ -
02 -

+I - HOiSE INMXES CCILCULPiTED USING HEZEASURED DATA UNCORRECTED
FOR TEHPERATURE,HUHIDITY,OR AIRCRAFT DEUlATlON FROH REF FLIGHT TRACK

- TSC2,4-SMPLE UEIGHTED LOGARITHMC AVERAGE



Table  13.6

WCNANDIAN TEST - DULLES INTERNATIONAL AIRPORT
DELL 2D6-Ll HELICOPTER

SUMARY NOISE LEUEL DATA

AS REASURED *

SITE: 2 SIDELINE - 150 N. SOUTH AUG. 27,1984

EVmm SEL ALa ,SEL-ALs---- ---w -------

150 #I.

H17
Hl8
Hi9
H20
H21

gD$

FLYOVER -- TARGET IAS

84.7 75.4 9.3
85.0 76.6 8.4
84.3 76.0 8.3
85.0 76.9 8.1
85.5 76.4 9.1

K(A) Q EPNL PNLu F'NLTr--..m ..-m -e-w ---- -----

13r3kts. - - 'Jh
7.2 0.4 88.1 87.5 89.2
77:: ::3 87.8 88.3 88.0 88.6 89.4 96.0

;;; 00; 89.1 88.2 88.5 89.0 PD.0 90.1

7.2 0.50.2 0.0 8i.53
0.2 0.0 015

8i.63
0:5

"o'.;
0:s

FLYDVER -- TARGET IAS

84.3 74.9 9.4
83.b 75.1 8.7

1171.t5.  -- 0.9Vh

7.4 0.5 87.7 87.1 88.8

83.6 74.8 8.8 ;:; ::4"
87.3 87.4 88.7
86.9 87.2 88.3

ii.; 34’.; 9’;;

as:1 7510

;;; ;I; 87.0 87.6 86.7 86.6 87.9 88.3

83.4 74.5 89:; 77:; 00::
87.5 87.D 88.7
86.7 86.5 87.7

a;.; 7;:; 09*:

013 0.2 013

07;2

012

i*;

0:o

87 0'4 2

0:3

86 0'3 9

0:3

88 0'4 4

013

FLYOVER -- TARGET IAS 104kt.s. -- D.aUh
81.3 71.8 9.5 7.3 0.5 84.5 83.8 85.0
81.2 71.6 9.6 7.3 0.4

g3 .2 73.3 72.9 99.: . 7.1 7.3 00.4 .5 g:; 85.3if6 85.1;;*; 8519

81.8 72.4 9.4 7.3 0.4 85.0 84.6 85.9
00:; E go:33 0”:: 00;: 0”:; ito’

1.1
1.2

150 L. FLYDUER -- TARGET IAS Plkts. -- 0.7Vh

K(P) OASPLB DWA) DURIP) TC BAND---e-w e----w ------ --- ---- NAL NDY BARDS-em- ---- ----

86.3 19.5 18.5
88.5 15.5 14.5
86.7 15.5 16.0
88.7 13.5 13.0
86.8 16.0 16.0

a;.; l;.; 1;.;
111 211 119

- - -
- - -
- - -

85.3
87.4
86.6
84.7
86.5
84.7
86.6

1.7 22 23 33 32
1.4 22 24 34 33
1.2 24 24 34 27
1.8 22 33 34 32
1.3 22 24 34 35
1.7 20 23 34 33
1.3 22 24 35 34

8?19
018

18.1

:-:.
B:;5 ,’. -

- - -
- - -
- - -

84.1 19.5 19.5
83.4 21.0 20.0
83.3 18.0 17.5
84.0 19.0 20.0
83.7 19.4 19.2
o":J' 1';; f:i:

1.2 22
1.3 22
2.0 22
0.8 28

016 ;*;
:
-

34 35 22
22 26 34

2 322, J 34 28
- - -
- - -
- - -

J27 82.4 73.1 9.3 6.6 0.3 85.6 85.9 87.1
528 82.1 72.5 9.5

77:: i::
85.0 84.7 85.8

J29 81.2 71.8 9.4 84.6 84.4 85.5
iif 82.8 81.1 75.1 70.6 170.74 , 67;; i:: 86:2 84 2 87.0 83.5 88.9 84.5

8;J.i
0.1 017

8f1.i
113

86.4 1.7
1.6

83.1 26.0 18.0 1.2 22
85.6 20.0 18.5 1.1 22
82.4 21.0 20.0 1.2 22
85.2 22.5 21.0 1.0 22
83.1 16.5 15.5 1.9 27

:: 2222 it
23 22 24
24 23 27
23 24 27
- - -
- a -
- - -

i - NOISE INDEXES CALCULATED USING REASSURED DATA UNCORRECTED
FOR TEMPERATURE,HURIDITY,OR AIRCRAFT DEVIATION FROR REF FLIGHT TRACK

TSC2,4-SARPLE  WEIGHTED LOGARITHHIC AVERAGE



Table R.7

US/CANADIAN TEST - DULLES INTERNATiONAL  AIRPORT

BELL 2WLi HELICOPTER

SUMMARY NOISE LEVEL DATA
AS REASURED *

SITE: 3 SIDELINE - 150 N. NORTH AUG. 27,1984

EU SE? ALm SEL-ALa K(A) R EPNL PNLP PNLTr-- me-- -m-m ------.. ---- --- -..-- ---- ----a

6 DEGREE APPRGACH -- TARGET IAS 57b.k -- ICAO

K(P) OASPLP DURIA) DURtP)---- ------ ------ -m--m-

ib
81.9 30.5 - 1 .5 18 23 24 22
83.0 34.0 32.0 1.0 19 23 22 24

6.3
7.0
7 l 5

i::’
.

6.8

go:34

82.4 31.0 29.0
82.1 24.5 23.0
80.8 39.5 38.0
81.2 33.5 31.0
81.4 33.5 32.0
79.9 40.5 40.0

81.6 33.4 32.1
;:; 35:: 3:;

8$; 3:; 21.5

8317 5715 E
83.6 25.0 2315
83.7 23.5 20.0
83.8 28.5 21.0

8&i . 2183.00 L . 23.0 18.5
83.0 25.5 23.5

TC BAND--- -"em

1.8 27
1.6 27
1.5 27
1.3 23
1.6 28
1.3 27

1 .5 -
90;; I

2 .5 22
2.2 22
2.6 22
2.6 22

22’:
211

i2
2:

2.6 22
2.6 22

MAX. NOY BANDS-..-- -w-w w-w-

C32
c34
C36

E

82.4 71.0 11.4
83.7 73.2 10.5

7.7 0.5

FDAT*
0.3

NO DATA
7.0 0.4

77:: ao:f

87:s .5it4----------
85.9
87.5

----------
87.4 86.3 88.2
87.6 86.5 88.0
87.7 84.6 85.8
86.3 85.5 8b.8
86.1 84.4 85.9
86.2 84.0 84.9

23 24 27
24 23 25

$i z 25
25 24 ii
24 23 25

83.5
84.0
84.3

E
8216

73.1 10.5
73.9 10.2
72.2 12.1
71.6 11.0

;;‘82 . it.: .

Ei
C46
C48
c50

- - -
- - -

TAKEOFF -- TARGE? IAS 57kts. -- ICAD
84.1 73.3 10.8
84.0 73.2 10.8
83.8 72.3 11.5
83.6 72.9 10.7
92.8 72.1 10.8
83.1 72.0 11.1
83.4 72.4 11.0
‘33.7 72.9 10.8
82.9 71.4 11.5

a;.;

013

72.5 0.6 l;.;

0.4 012

86.4 84.2 86.8

8i.40 8z.i 8i.j

013 015 0:s

300 n. FLYOVER -- TARGET IAS 117Lts.  -- 0.9Vh

G9

K
613
G14
615
G16

79.2 69.3 9.8 7.1 0.4 82.3 81.0 81.7
80.6 70.4 10.2 7.2 0.4 84.7 83.8 85.7---------- NO DATA ----------
79.2 67.7 11.4 7.9 0.5 82.5 80.0 81.2
80.7 70.4

;t! . i$.; . 1o.J lo.,4 9.3

7.3 0.4 84.9 83.9

7.1 6.7 0.4 0.4 E4 .5 ao*5  84.2 i3.i S5:9

24 22 34
24 22 2b

2;; z z
24 22 27
24 22 26
24 22 27
24 22 34
24 22 34
- - -804;’ 2;.; 21.5

1.7
015 112 1.0

- - .
- - a

81.7 24.0 25.0 1.1 23 26 23 32
al.3 26.5 23.0 2.1 23 23 22 33

1.2 22 22 25 24
2.2 23 23 22 26
1.1 23 23 26 34
1.9 23 23 22 26

7=
62

7.7

9:
6:4

81.4 28.5 30.0
al.1 27.0 24.5
81.3 29.5 29.5
81.1 24.0 21.5

81.3 2?63 25.6

it; 119 23;:

nv
S%'Dv 0.8

79.8 b91.3 10.3 7.2 0.4 83.5 82.2 83.7

90% Cl 0.6 110 ii:: 00134 0”:: ::o” ::i 22;:

7.0
0.6
0 .5

‘o.& -0;; I
- - -
- - -
- - -

t - NOISE INDEXES CALCULATED USING REASURED DATA UNCORRECTED
FOR TEHPERATURE,HlJHIDITY,OR  AIRCRAFT DEVIATION FRON REF FLIGHT TRACK

- TSC2,4-SAHPLE UEIGHTED  LOGARITHHIC AVERAGE



EVIam SEL ALr SEL-ALr KlAl 0 EPNL PNLu PNLTr"--I -m-e -m-e"..- m*w- we- -_..e I.--- "mm.--

iso R. FLYWER -- TARGEET SAS 13Okts. -- Uh

Hi7
H18
Hi9
H2O
H21

83.9 75.7
04.9 75.9

k29 6A Oe4 87.2 87.5 88.6
7*5 88.684.0 75.7 813 7.0 002

0:4
87.5 g.; ;;.;

85.1 76.2 8.0 7.2 88.7 aa: 9011
84.0 75.4 0.6 7.0 0.4 87.5 87.3 88.5

84.4 75.8 8.6 7.1 0.4
p0.t . 00.55 . t; . 0.3 0.3 0.0 0.0

807*;
017

150 lb. FLYWER -- TARGET IAS 117kts.  -- O.PVh

it:
8417

F8
74::

83.8 75.4
84.3 74.8
83.4 74.9
84.3 74.1

a.7 6.9 0.4 86.9
88.0
87:: E2

86.7
87.9

87.0 88.2
86.9 88.5
87.6 89.1
87.2 88.1
it;

8616
yg

8814

Q’DJ 807*30 a8*50.4
0:2 0.3

150 Ir. FLYOVER -- TARGET IAS lO4kts. -- O.aUh

I22 82.1 72.2 9.9 7.0 0.4 85.7 84.5 86.4
124 0.3 72.6 9.7 6.9 0.4 86.2 05.4 87.2
125 81.2 72.5 8.7 ;.'1 0.4 84.5 84.5 85.4
126 al.8 72.4 9.4 . 0.4 as.7 844.8 86.5

Table B. 8

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPDRT

BELL 206-Ll HELlCOPTER

SURHARY NOISE LEVEL DATA

AS REASURED *

SITE: 3 SIDELINE - 150 N. NORTH AUG. 27,1984

hv~.~~ 8i.t 7;: 9.4 7.0 0.4 85.5 83.1: 86.4
9OZ CI 016 0:; 00:: ao:: o":o" 00:97 0:s oo:s7

150 a. FLYOVER -- TARGET IAS 91kts. -- 0.7Uh
J27 81.4 72.2 9.3 3*02 Oa4 85.1 84.7 85.7
J28529 ;;a; ;;.; 1;.; 711 0.4 85.6

81:2 71:l 1O:O

3 83.5 &f
8412

;;f
J3Q 7.3 85.0 8516
J31 80.9 71.9 9.0 6.8 0:s 84.1 84.2 85.7

al.1 71.5 9.6 7.1 0.4 8;'; 804.; a;.;
0.2 ;;t 0:s 016 Q:b

0ASPLr DURfA) DLWPI TC BAND NM. NDY BAWDS-"-.."- ------ ---a"- -as- -..-m --.... Mm..- -s-m

88.1 17.0 16.5
87.5 15.5 15.0
88.7 15.5 15.0
87.5 17.0 16.5
88.4 16.5 17.0

87.0 18.0 17.5
85.7 24.0 22.0
E.9 .5 24.5 16.0 21.5 17.0
85.4 21.0 19.5
87.3 17.0 16.0
85.2 24.0 22.0

a;.;
Q:7

2i.t
217

1;.;

119

83.5 26.0 22.0 1.9 22
83.6 25.5 24.5 1.8 22
84.2 17.5 17.5 0.9 22
83.2 21.0 20.5 1.7 22

830.69 22.5 21.1 1.6 -

015 94;; 32;: 00;; :

86.9 21.0 22.5
82.4 26.5 25.0
85.0 21.5 21.0
83.4 23.5 23.5
86.1 21.5 15.0

8i.98 2i.i 2;.;
1:s 212 317

1.0 22
1.7 22
1.6 22
1.8 22
1.3 22

;'35 I
0:3 -

1.1 22
1 ‘2 g
1.1 22
1.7 20
1.4 22
2.1 20

o’*; I
013 -

1.1 22
1.8 22
1.i 22
1.5 22
1.5 27

o’*; :
0:3 -

DIIT/TSC
3/ 4185

34 35 24
24 32 33
24 34 35
23 33 32
24 34 33

:: it !i:; ii ii
23 33 34
24 22 23
23 33 32
- - -
- - -
- - -

w - NOISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEHPERATURE,HUNIDITY,OR AIRCRAFT DEVIATION FROH REF FLIGHT TRACK

- TSC2,4-SAHPLE UEIGHTED LOGARITHRIC AVERAGE



Table B.9

UWMNAD I AN TEST - DULLES INTERNATIONAL AIRPORT

BELL 2Qb-Ll HELICOPTER
SLIRKARY  NGSSE LEVEL DATA

AS KEASURED  n

SITE: 4 CENTERLINE - 150 ti. WEST AUG. 27,19%4

EV SEL ALU& SEL-ALr K1tM G EPNL PNta PNLis-- ..--- -_-- ------- ---- a-- ..--- -m-w ----- K(P) DASPLr DUR!A) DURR(P) TG 8AKD-..--m- ------ ---e-w --.. ---- MAX. NDY BANDSmm-- ---w -a.-

6 DEGREE APPRDACCH -- TARGE? IAS 57kt.s. -- iCb0

89.5
90.3
88.2
88.4
90.0
88.8
90.7
88.0
86.3
89.2

92.7
92.6
90.9
91.0
92.3
91.4
;$q
S8:9
91.9

92.9 93.9
91.4 92.4
92.9 93.9
9c.9 92.0
91.7 92.3
92.8 93.7
92.1 93.2
89.9 91.0
86.7 87.6
91.6 92.3

91.5 91.3 92.2

::7” 1":: ::1'

7.0
7.4
5.8
7.3
7'
6:J4
7'
7s
7'
7:s
7.1

00::

$3 .5 17.0 29.0 17.5 23.0

85.8 32.5 32.0
98.0 21.5 21.0

7.5
77:;

67':
7:2
6.5

78:b ;;a; 2615 3.00
25.0
20.0 22.5

77.7 25.5 24.5
78.2 24.5 19.5
77.7 28.0 26.5
77.6 36.0 33.0

3
013

708.40 27.5 244.64

013
3.9
2.9 314

1.0 18
1.0 25
1.0 25
1.1 25
0.8 28
0.9 18
1.1 20
1.1 25

‘0’58 23. 25

25 24 26
2525 $t ;?

25 26 28
26 23 25
23 27 25
3 3; ;;

;; :. L 77 L3
h 89.0 79.9
St!'Dv 1.3

9.1 6.9 0.4

90x CI 0.8 2 ;:e3 ii:; 13o:oo

TAKEOFF -- TARGET IAS 57kts. -- ICAD

1.0 -
;;; :

ii;
039
841
843
E45
847
849
052

86.4 8i.i a;,;
"05 014 013

300 ul* FLYDVER -- TARGET IAS 117kts.  -- 0.9Uh

G9
GlO
611
613
614

3

81.2 71.2
80.8 70.3
80.6 71.5
80.6 69.7
80.5 71.1
80.2 70.0
80.5 70.4

7.1
67::

2.0 22
2.1 22
2.2 22
1.9 22
2.1 22
1.8 22
2.2 22
? I 22
1.9 22

34 33 32
35 25 34
22 34 35
34 35 22

23: g 3422 g g
22 34 35
22 34 33

I:p ,’. -

83.5
2*95
a3io
04.5
82.8
83.4

1.7 23
1.2 23
0.9 23
I.6 23
1.4, 23
1.0 23
1.2 23

% 2236 223
23 26 27
26 23 27
23 26 27
23 26 27
26 23 27

‘4 - NOISE INDEXES CALCULATED USING REASURED DATA UNCORRECTED
FDR TERPERATURE,HUHIDITY,OR AIRCRAFT DEVIATION FROH REF FLIGHT TRACK

- TSC2,4-SAHPLE  WEIGHTED LOGAR ITHRIC AVERAGE



EV--

150 lb.

H17
Hl8
319
H20
HZ1

Avvp .
Sti! Dv
90% Cl

150 RI.

Avvp .

Fly E.

150 11,

T a b l e  B . 1 0

UWCANAD I AN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-' ! HELSCGPTERh..

S'JMMARY  NOISE LEVEL DATA
AS NEASURED *

SITE: 4 CENTERLINE - 150 tl. WEST AUG. 27,1904

SEL ALm SE?-ALn K(A) R EPNL PNLa PNLTBIem-- ---- ------- ---- --- --em --em -----

FLYWER -- TARGET IAS 130 kts. -- Vh

04.6 77.1 7.5 6.8 0.4 87.9 89.2 90.4
05.8 78.8 7.0 6,2 0.4 89.2 91.2 92.5
95.3 78.2 7.1 6.8 0.5 88.5 90.2 91,5
85.4 78.6

76:; 66;:
04

85.2 78,l 0.i
88.6 90.9 92.1
88.4 89.8 91,l

805=s2 7iY-;’ 07.;
0:4 a:& 013

;.; f; 88.5
0:3 0:b ::i

90.2 08
0:s

91.5 08
Ok

FLYOVER -- TARGET IAS 117kts.  - - 0.9'Jh

84.9 77.7 7.2 6.8 0.5 88.1 09.8 90.0
85.7 78.6 7.185.5 77.9 7.5 76:; 0"; 89 0803 ;;e: ;f.$
g:: ;;*: 77::
84.9 7714

;:; Qh 04 88.4 07.9 90.4 8919 91.5 911'0

84.9 77.2 ::i! ::03 i.-:
ba.0 89.7 90.7
88.1 89.9 91.4

7: Wm~ 07.23

013 0:"s o:?

06.29 8.05

012 oh

ai.3 91.3

013

9;.;

02 oo*" .5

FLYOVER -- TARGET IAS 104 kts. -- O.SVh

122 03.0 74.4 a.6 7.3 0.5 $.pO 886$8, 87.7
I24 82.9 73.9 9.0 87.9

12 82.7 84.1 75.2 78.5 7.5 5.6 41% . 0":; 0.4 85:9 87.3 87:; 91.3ii:!

%Dv 83 ii7 2 75.5 2.: 7.7 6.8 0.5 86.3 80.0 89.0
90X CI 018 2.5 ::8” 1”:: i:: ii:87 5:62 22::

150 III. FLYOVER -- TARGET IAS Plkts. -- 0.7Vh
85.4 86.4 88.8
07.! 89.3 90.0
86.9 88.1 88.9

f&J.; a;.; 809.;
0:b 111 0:b

K(P)----

7.1
6.1
6.8
6.4
7.2

6.7
Or
02

6.9
66:;

66'3
713
6.5

I:;
I

7.2

6:;

6.6
E

6.5

66:;
76:;

OASPLa DURIA) DURIP) SC SAND------ ------ ----..- --- ----

04.4 12.5 !!.5
86.3 13.5 12.5
85:; is i1*o11.0 11.0 i;-:

10:s.

11.5
l!.O
12.0
12.5
Il.0
g;;

02.2 15.0 14.0 0.8 23
81.9 16.0 14.5 !.2 22
82.2 12.0 12.0 0.8 23
86.5 10.0 9.0 0.7 23

!3;.; 13.2 12.4 0.9 -
216 32;; 22;; ;;3" :

pa3s.b  .5 11.0 13.0 10.5 13.0
f!;; 14.5
83:O

1147.2
14:; :s3;!

1.3 23 23 26 33
1.3 23 23 26 33
!.3 23 23
3.3 23 2b $ ;:
1.1 23 26 23 34

1.2 23

im:
111

z:
23

1.4 23

1 ':f 9 CL

2 .5 28 26 20 27
0.6 23 26 23 27
0.8 23 26 23 27
1.1 23 23 26 27
1.0 23 26 23 24

DOT/TSC
3/10/05

MX. NDY 8ANDS-we- --_- ---_

% 2236 22:
26 23 27
23 26 27
26 23 27
23 26 27
23 26 27

2b 23 22
23 26 22

2;53 G LJ 27 22

* - NDISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUMIDITY,OR AIRCRAFT DEWIATION  FRON REF FLIGHT TRACK

- TSC2,4-SANPLE  UEIGHTED  LOGARITHMIC AVERAGE



T a b l e  B . l l

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL ZOb-Li HEF!COPTER

SUMARY NOISE LEVEL DATA

AS REASSURED *

SITE: 5 CENTERLINE - 150 R. EAST AUG. 27,19S4

EV SEL ALln SEL-ALrb K(A) G EPNL PNir PNLTs_^ ---- ---- ____--- ---- -we ---- --mm --s-w

6 DEGREE APPRDACH -- TARGET IAS 57kts. -- ICAO

C32 88.1 79.7 8.4 7.0 0.4
C34 90.3 82.3 8.1 04
C36 91.4 83.6 7.7’ ;:l” 015
c3a 91.6 82.7
c40 80.3 79.5

;.; :;; 00.4'

iti
90.9 83.2 7i7 0’4
91.4 82.0 9.5 % 0:5

C46
C48

90.7 82.9 7.t! J6.i
89.7 83.6 6.1 00*44

C50 80.1 al.7 9.4 6:G 0:s
#Iv .

t
90.2 82.1 8.1 6.8 0.4

St Dv 1.2 1.5 0.9 0.4 Q.0
90% C! 0.7 0.8 0.5 0.3 0.0

90.9 92.0 92.8
93.0 94.0 94.9

;;;
91’1

Es3
91:i

96.3 95.0

9313
92.2

94.0 94.5
94.0 93.9 94.6
93.4 94.6 95.6
92.4 95.3 96.1
92.6 93.9 94.5
92.9 93.9 94.7

0’:: ‘k; d:8”

TAKEOFF -- TARGET IAS 57kt.s.  -- TCAG

833 35.9 7 7 . 8 8.1 6.8 0.4
837 86.9 77.9 a.1
839 85.7 77.2 8.3 2; 0”::

if; 85.ia6 4 379’42
8 5 . 9  77:9

s7:02  66:; 00::

E 87.1 78.1 a8ii kb7 :‘:4”
849 86.7 79.6 711
652 86.2 78.8 7.4 66:: x:4”

av ok86 1 7o8b3 7sj
90X Cl 0.3 015

0
0:;

o”? o”3
012 0:o

89.2 90.3

89n789.2 E
89.6 9110
a9.6 90.4
89.8 90.7
90.7 91.9
89.9 91.6
89.3 91.3

89.7 90.9
0.5 0.6
0.3 0.4

300 IP. FLYOVER -- TARGET IAS Il’tkts. - - 0.9Vh
G9 80.5 70.8 9.7 7.5 0.5 83.3 82.4 83.4
GlO 80.6 70.2 10.4

77:;
04
0:5

83.3 81.9 82.9
611 80.2 69.1 11.2 83.0 81.4 82.7
613 80.4 70.3 10.1614 80.2 70.9 9.3 77’1” 00:: g.; ;3.; ;a*;

Ii:65 79.7 GO.4 71.1 70.4 8.6 9.9 6.7 710 00:: 82.6 82:9 82.6 8210 83.6 G3:O

%Dv ao 0'3 3 7oo.74 09.; 07.42 00.1' a;.; 80"'; 803.43
90% CI 012 015 016 013 010 0:2 013 013

* -

K(P) OASPLu DUR(AJ DUR(P!--se -_____ --_--- --w--m

6.8

762

67:;

:=:
617
5.9
6.8
6.8

8:;

;;.; 1. 16.0 lb.5 15.9
91 A. b 17 A.& 5 ;z.;

92.2 17.5 55
88.6 20.0 20.0
90.7 16.0 17.5
92.2 19.5 20.0
90.8 15.0 14.5
91.4 Il.5 15.5
91.Q 1?.‘1 15.5

90.8 16.2 lb.!
1.2 2.7 2.8
0.7 1.6 1.6

85.2 15.1 II.4
0.6 1.6 I.1
0.4 1.0 0.7

79.2 20.0 19.5
78.2 29.5 29.5
78.3 25.5 24.5
79.3 23.0 20.5
78.4 20.5 20.0
78.2 26.0 22.0
78.1 19.5 I8.0

7F
0:“s

23.4 3.7 22.0 3.9
2.7 2.9

NOISE INDEXES CALCULATED USING KEASURED DATA UNCDRRECTED
FOR TEMPERATURE,HURIDITY,OR AIRCRAFT DEVIATION FROtl REF FLIGHT TRACK
TSC2,4-SARPLE  WEIGHTED LOGARITHRIC AVERAGE

SC BAND MAX. NOY 8ANDS
-_- ----

0.8 25
;;o’ ;;

0.7 21
0.9 25
;;; ;;

;I: . g

0.8 -
0.1 -
0.1 -

1.9 22
2.0 22
2.0 22
2.0 22
2.1 22
2.0 22
2.1 22
1.4 22
17 . 22

1.9 -
0.2 -
0.1 -

1.0 23
1.0 23
1.2 22
1.1 23
1.2 23
1.3 23
0.9 23

;:; ,’
0.1 -

---- ---- ----

25 24 26
25 23 2b
25 26 27
24 26 25
g ;; 2;:
22 24 $1

2525 ;: ;;
25 24 23
- - -
- - -
- - -

22 34 35
22 34 35
2222 g ;;
22 25 35

22 3434 35 E
34 35 ‘j3
22 34 35
- - -
- - -
- - a

- - -
- - -
- - -



EV--

150 8.

Hi7
HI8
H19
!g

f$;
.

150 8.

Table B.12

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-LI HELICDPTER
SUMIARY NOlSE LEVEL DATA

AS tiEASSURED *

SITE: 5 CENTERLINE - 150 H. EAST MUG. 27,1984

SEL ALm SEL-ALa K(A) R EPNL PNLn PNLTmw--- ---- ------- ---- --- ---- ---- -----

FLYDVEH -- TARGET IAS 13Qkts. -- Vh

as.0 77.3 7.7 6.b 0.4 88.6
85.4 70.7 6.6 6.8 0.5 88.8
85.i 77.9 7.2 7.0 0.5 88.3
85.: 78.7 0 4
84.9 77.8 761: 76114 015

88.3
88.2

FLYOVER -- TARGET IAS ll’lkts. -- 0.9Vh

85.0

84.0

77.4
78.9
77.1
76.S
77.2
22

7.6

7.7
7.2

85.2 99.8
88.8 91.0
87.4 89.2
87.7 89.6
87.7 89.7
87.6 89.2
87.3 89.3

89.7 90.9
90.9 92.0
90.1 91.2
90.8 92.1
90.2 91.5

9p '0'4
.J

0 0.5.5

90.9
92.3
90.3
90.6
9Q.9
22

150 III. FLYOVER -- TARGET IAS 104kts. -- O.aVh

I22 83.3 75.1 8.2 7.1 0.5 86.1 87.5 88.2
124 a2.a 74.7 0.5 85.6 86.9 87.6
125 82.8 74.6 if*: :=: 0 = 86.1 87.6 88.8
126 83.4 74.8 a:6 714 o? 86.2 87.1 87.7

Avo.
Std Dv

83.1 74.8 t32 7*2 Oa5 86.0 87.2 88.1
0.3

90% CI 0.4 It: 013 i:: 00;; 8:: 00:: 002

150 1. FLYOVER -- TARGET IAS 91kts. -- 0.7Vh

327 83.1 74.8 a.4 7.1 0.5 85.8 86.9 87.9
:; 84:5 a3 3 76 75.7 1

75.3 75:~

87:: ;*;

715 6'9
0 0.4 = 87.0 86.4 88.1 87.8

E 83.7 82.9 Ok 0'"s

89.1 88.8

ii:: 86.4 85.7 87.5 86.1 88.5 87.4

8t.2 8i.i 8i.73
0.5 0.4 0.4 0.0 02 o:a o:b

KIP) OASPLm DUMA) DUR(P) TC BAND------ ------ ------ --- ----

85.5 13.5 13.0
fib.8 9.5 12.0

El;.:
8612

10.5 !O.# 10.0 9.0
10.0 9.5

8i.5 1r.i 1; .;

X4 ii5 116

84.5 11.9 Il.2
0.6 0.5 0.5
0.4 0.3 0.4

83.2 14.0 13.5
82.1 14.0 13.0
82.7 13.5 12.0
82.7 14.5 14.0

82.7 1;‘: 13.1

002 015 i":I

8415 fg; 15:; ;g
14.0
13.5 15.0

83.1 14.0 14.0
84.4 13.5 13.5
ai.68 I;.; iQ4.i
016 018 016

1.1 23
1.1 23
1.1 23
1.2 23
1.4 23

1:; ,'
. -

1.2 23
1.3 23
1.1 23
1.1 23
1.3 23
1.4 23
1.4 23

0.7 26
0.6 23
1.2 23
0.6 23

0.8 -
;;; ,'

1.1 23
0.9 18
1.0 23
1.3 27
1.1 23

HAX. NOY BANDS---- ---- --_-

23 26 34
26 23 27
23 26 34
2623 ;; ;;

- - -
- - -
- - -

- - -
- - -

26 23 22
26 23 27
;; $!J :;L

;; 2733 z;
23 26 55
24 27 25
23 26 27

* - NOISE INDEXES CALCULATED USING HEASURED  DATA UNCORRECTED
FOR TEHPERATURE,HUHIDITY,OR AIRCRAFT DEVIATION FROtl REF FLIGHT TRACK

- TSC2,4-SMPLE UEIGHTED LOGARITHMC AUERAGE



Table  Is.13

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-L1 HELICOPTER
SUNHARY NOTSE LEVEL DATA

AS REASURED *

SITE: 1 CENTERLINE - CENTER

DOT/TSC
3/ 4185

AUG. 28,1984

EV SEL ALw SEL-ALm K(A) G EPNL PNLu PNLTa K(P)-- -m-n e--m ------ ---- --- ---- --em --a-- ---- DASPLII DUR(A) DURIP)------ ----e- --^---

91.0
91.3
89.6
90.7
93.4
91.1
92.0
90.3

15.0
13.0
14.0
13.5
113q.:
lb;;
16.0

14.5
13.0
13.5
14.0
13.0
14.0
16.5
14.5

6.7 91.2 14.4 14.1

00;; kti 'iii ki

6.7
7.0
7'
6::
6 .5

ob*ci
016

91.5 19.5 20.0
90.3 20.0 19.5

9018 ;;; $AJ 18:;
18.0
18.5 19.0

i'(!
7:;

:::

7.1
0=
0:;

7.3

ks8

7.1

00133

9O:b 5’$; 20;; ;;.f

16.5

$;5
91.7 15.5 lb:5
92.4 16.5 17.5
9;.;

110

1;:; 1;.;

2.1 210

89.9 13.5 15.0
93.8 15.5 16.0
90.2 15.5 16.0
88.8 23.5 23.0
88.3 23.0 24.0
91.4 18.5 16.0

90.4 18.2 18.3

::b" ::4" :I;

TC BAND--- ----

111 :*bo 255 ;a

0.7 25
1.0 25
0.7 25
0.5 25
1.1 25

0.9 -
00:; -

0.7 25
0.8 24
1.0 25
0.9 25
0.8 25

1.0 24
0.9 25

8
017

;:
25

0 .5 28
0.6 21
1.1 25
0.8 24
0.8 24
0.9 25
0.8 -
00;; I

MX. NOY BANDS---- ---- e-m-

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO
81.7
83.3
81.1
81.7
84.4
82.0
83.3
02.0

7.4 0 .5

00*34
0:s
0 .5
k4'
0:s

93.1

;tE
9116
94.9
92.9
93.8
92.9

9?9 pdJ*; k9 94*:
93.6 9413
96.2 97.0
94.0 94.7
94.8 95.3
93.6 94.7
94.3 95.1

i:: '3

25 24 22
25 24 26
25 26 24
25 24 26
25 27 26
25 24 26
25 23 22
25 26 24

90.1
87.8
88.9
92.4
90.1
91.2
90.3

6.1
5.9

7.7 6.6 0.4 92.9

6 DEGREE APPROACH -- TARGET IAS 57kt.s.  -- ICAO
CZ31 91.2 82.9 a.3 6.4 0.3
CZ33 89.9 80.5

cz35 91.1 81.8 99;;CZ37 89.0 81.4 7.7 7 7.: “ o".j *J5.9
CZ39 90.5 82.6 7.9 6.3 00::

93.7 94.3 95.0
92.7 92.8 93.6
93.7 93.2 94.3
91.9 93.3 94.2
92.9 94.0 94.8
9i.i 93.5 94.4

0.6 0.5
017 0.6 0.5

25 22 23
24 25 26
F
2s"

ii ;i
23 26

0.8 0.6 0.1

- - -

6 DEGREE APPROACH -- TARGET IAS 57kt.s.

K41 91.2 82.6 8.5 6.9 0.4

Ii::
89.7 81.5 8.2 6.2 0.3
89.8 81.1 8.7 6.7 0.4

K45 91.3 82.7 8.6 7.3 0.5
K46 91.3 83.2 8.0 6.6 0.4

k& 9g so2:92
0a.i 0b.i ;*:

. 0.9 013 0:s 011

6 DEGREE APPROAW -- TARGET IAS 57kts.

94.1 94.7 95.7
92.5 93.1 94.0
92.6 92.4 93.2
93.9 93.0 94.4
93.7 94.3 95.0
903.74 9i.97 94.5

0.9
017 0:9 0.9

24 26 21
25 24 27
25 23 22
25 21 22
25 23 27

88.1 80.0 a.2 7.2 0.5
92.0 83.9 8.0
E 82*b 78.01;; 66:; 82
87:i 78.3 915 ;=;
90.7 al.8 8.9 710

t*i
0:s

91.2
94.7
93.0
91.0
90.7
93.3

92.1 92.6

iE
9012
x
91:0

90.0 90.7
93.6 94.4

hv
St?

Go.8 8.7 7.0 0.4
Dv

8pi=;

90% CI 1:s 22104 'i:: 00:: to"

92.3 92.6 93.4

::3" ::p” ::p"

* - NO&E INDEXES CALCULATED USlNG HEASURED  DATA UNCORRECTED
FOR TEHPERATURE,HUHIDITY,OR AIRCRAFT DEVIATION FRO!! REF FLIGHT TRACK

- TSC2,bSAHPLE #EIGHTED LOGARITHMC  AVERAGE



Table B. 14

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER
SUHHARY NOISE LEVEL DATA

AS MEASURED *

SITE: 1 CENTERLINE - CENTER AUG. 2%,19%4

DDT/TSC
31 4105

EU SEL ALm SEL-ALI K(A) Q-- ---- ---- ------- w--- ---

APPROACH -- EELL QUIET TYPE (SEE TEXT)
Ii47
ti48 88p5.z

82.6

852 E

79.: l
6.9 0.5

n49

77.1 73:4

1E 3;:

04
0:s

if! 86.9 84.1 91% 67:: ii;!

EPNL PNLR PNLTw---- ---- ----- DASPLII OUR(A) OUR(P) TC BAND--me-- ------ ------ me- -m-e HAX. NDY BANDS--em -m-v ----

93.1 95.3 95.9
88.6 88.4 89.8
89.0 90.1 90.7
87.0 86.3 87.1
89.9 90.0 90.8

93.4 11.5 11.5 0.6 22 22 25 24
89.2 20.5 17.0 1.6 23 23 26 27
89.4 17.0 16.0 0.6 24 24 25
86.3 30.0 26.0

22
0.9 24 24 26 25

88.9 30.0 29.5 0.9 24 24 25 26
7'35 93o;o 930;9

212 312 3:0

8z.i 281.; 270.;
L.
2 .5 71% 711

APPROACH -- EELL DUIET TYPE (SEE TEXT)

MS% 86.0 76.8 9.2 0.5 89.2 89.4 90.2
HH59 85.3 75.8 9.6

77’:
88.6 88.6 89.4

MfbO 86.9 76.8 10.1 713 6 89.9 89.9 90.6
HIi61 85.5 74.4 11.0 7.1 88.6 87.2 87.9
Mb2 84.6 73.5 11.0 7.3 ::4” 87.6 86.2 87.1

89.8 17.0 17.0
87.4 19.5 19.0

8611 6.: 32:;  $.;
18.5
31.5 35.0

1.0 23
0.9 22
0.7 22
0.7 24
1.0 22

23 26 27
24 22 25
;; z; 25
24 i2 ;

kv 0 ’9
85 6 7:;5 10.2 7.; 0.4

90% Cl 0:a 114 . 0.2 0.100.88 O4 O*l

a;.; a;.; 0;.;

01% 1:5 1:s

%;.; 2e5.29  284.;

1:3 719 810
- - -
- - -

TAKEOFF -- TARGET IAS 57kts. -- ICAD

Bell 86.2 77.6
8%13 86.7 77.2
B815 84.3 73.7
%%17 86.1 76.1
8819 84.5 75.2
8823 85.3 75.2
BB25 84.1 74.5

87:;  t@

89.9 91.7

iti ii;=;
89.3 8816 9015
88.2 87.4 89.5
88.7 88.1 90.4
87.7 87.4 89.4

818.69

01%

a;.;

oia

9f.i

017

83.7
83.6
82.0
82.8
82.2

I%:

ito
23::
22.5
20.0
21.5
20.5

14.0 1.8 22
18.0 1.9 22
18.5 2.1 19
20.0 1.9 19
18.5 2.1 19
18.5 2.4 19
16.0 1.9 22

TAKEOFF -- TARGET IAS 57Kts. -- ICAD
BZ32 83.9 74.3
8234 84.5 74.8 99'67 7*o Oa4
BZ36 84.4 74.1 1013 76;; 00;:
%Z3% 84.3 73.9 10.4
8240 83.2 73.7 9.5 76:48 t!;;

;:i*Dv 02a4 O 7o9;2 09.1 ;.; 00.;
90% CI 0.5 0:s 0:s 012 0:o

87.2 86.3 88.5
87.9 86.8 88.6
87.7 86.6 88.7
87.8 87.4 89.6
87.3 86.9 88.9

81.5 24.0 17.5 2.2 22
81.3 24.5 19.5 2.0 22
81.8 26.5 19.5 2.1 22
82.4 34.0 17.0 2.2 22
82.1 19.5 17.0 2.0 22

%o’.! 9.37 1;.;

0:s 511 112

?4 - NOISE INDEXES CALCULATED USING UEASURED DATA UNCORRECTED
FOR TEWERATURE,HUNIDITY,OR  AIRCRAFT DEVIATION FRDH REF FLIGHT TRACK

- TSC2,4-SAWLE UEIGHTED LDGARITHHIC AVERAGE



Table B. 15

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORi

%ELL 206-Ll HELICOPTER

SUHHARY NOISE LEVEL DATA

AS HEASSURED *

SITE: 1 CENTERLINE - CENTER AUG. 2%,19%4

EU SEL ALbr SEL-ALR KlAl D EPNL PNLu PNLTr K(P)
-- s-e- mm-- ------- m--e -we -w-w -s-w ----- --me

150 tt. FLYDUER -- TARGET IAS 117kts.  -- 0.9Vh

AA2 85.0 77.2 7.9 6.9 0.4 88.4 89.9 91.0 6.9
AA3 85.9 77.8 8.1 7.1 0.5 89.3 90.7 91.8 6.7
AA5 %4.9 76.9 7.9 6.4 0.4 87.9 89.1 90.2 6.3
AA6 84.9 78.2 6.7 6.2 0.4 08.1 90.2 91.3 6.4
AA7 84.4 77.0 7.5 6.4 0.4 87.8 89.8 91.0 6.3
AA% 84.6 77.5 7.1 6.6 0.4 87.9 89.9 90.9 6.5

h!* 84.9 77.4 7.5 6.6 0.4 88.2 89.9 91.0 be5
Std Dv 0.5 0.5 0.5 0.3 0.0 0.5 0.5 0.5 0.2
9OZ CI 0.4 0.4 0.4 0.3 0.0 0.4 0.4 0.4 0.2

DASPLw OUR(A) DWP) TC RAND MAX. NDY %ANDS
------ ------ ------ ^B- ---- -m-N -m-s "S^_

85.7 14.0 12.0 1.2 23 23 26 27
86.0 13.5 13.0 1.4 23 23 26 27
84.6 17.5 16.5 1.1 23 26 23 27
85.0 12.0 12.0 0.9 23 26 23 27
84.4 14.5 12.0 1.2 23 23 26 27
85.5 12.0 12.0 1.1 23 23 26 27

85.2 13.9 12.9 1.1 - - - -
0.6 2.0 1.8 0.1 - - - -
0 .5 1.7 1.5 0.1 - - - -

‘150 K. FLYOVER -- TARGET IAS 117ktts.  -- 0.9'Jh

4Z27 84.1 76.4 7.7 6.9 0.5 87.7 89.1 90.2 6.9
AZ28 84.2 77.2 7.0 6.7 0.5 87.5 89.6 90.8 6.7
AZ29 84.1 76.9 7.1 6.4 0.4 87.5 89.8 91.1 6.0
AZ30 83.7 75.8 7.9 7.0 0.5 87.1 88.6 89.4 6.9

b!* 84.0 76.6 7.4 6.8 0.4 87.5 89.3 90.4 6.6
Std Dv 0.2 0.6 0.4 0.3 0.0 0.2 0.5 0.8 0.4
90% CI 0.3 0.7 0.5 0.3 0.0 0.3 0.6 0.9 0.5

84.6 13.0 12.5 1.1 23 23 26 22
85.1 11.0 10.0 1.2 23 23 26 27
84.7 13.0 11.5 1.4 23 23 26 2?
84.1 13.5 13.0 1.1 23 23 26 27

84.6 12.6 11.7 1.2 - - - -
0.4 1.1 1.3 0.1 - - - -
0.5 1.3 1.6 0.2 - - - -

DDT/TSC
31 4J85

i - NDISE INDEXES CALCULATED USING KASURED DATA UNCORRECTED
FOR TEtTPERATURE,HUHIDlTY,OR  AIRCRAFT DEVIATIDN FROH REF FLIGHT TRACK

- TSC2,4-SAHPLE UEIGHTED LDGARITHNIC AVERAGE



‘Table B.16

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

RELL 206-Ll HELICOPTER

SUKMARY  NOISE LEVEL DATA

AS KEASURED *

SITE: 1G CENTERLINE-CENTER IFLUSH) AUG. 2%,19%4

EU SE1 ALs SEL-ALUJ  #(Al Q EPNL PNLar PNLTuI K(P)m.. --em ---- -w----- ---- w-m ---- ---- _---- ---- DASPLr DUR(A) OUR(P)w---m- ------ ------

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAD

CC16
CC18
CC20
cc22
CC24

93.1 84.7
94.1 86.2
92.9 84.6

0.8
a::
.5

7 = 0.5
,b;; 00.;

.

~'DATA
0:4

7.0 0.4 -

76;; 00;:

95.4 96.4
95.1 96.9
93.6 95.7
94.9 96.9*---------
95.8 97.2
97.1 98.4
95.3 96.3

97.1
97.6
96.5
97.5

97.4
99.3
96.8

915.;  906.;  907,;

01% 0:b 0:7

b DEGREE APPROACH -- TARGET IAS 57kt.s.  -- ICAD

CZ31 93.6 85.7 7.9 6.3 0.3 96.1 97.1 97.9
CZ33 92.4 83.4 0 5 94.9 95.9 95.9
CZ35 93.6 84.7 ;:90 3:: 0:s
CZ37 92.0

96.0 96.0 96.1
03.9 94.8 96.2 96.9.

CZ39 93.3 85.8 1”:: 3 8:: 95.6 97.4 97.5

b DEGREE APPROACH -- TARGET IAS 57kts.

K41 94.2 85.9 8.2 7.1K42 92.5 84.1 8.4 6.5

11;; 95$.; \I2 8.9 86 ?:
i;;

'
K4b 94:2 85:: %:4 710 00145

&Dv 93 lb 4 a;.; 08.; 0.3 7.0 0.1 0.4

90% CI 110 1:1 013 0.3 0,l

b DEGREE APPROACH -- TARGET IAS 57kt.s.

95.5 96.5 96.9
0.6 0.7 0.9
0.6 0.6 0.8

96.8 98.3 98.7
94.7 95.7 96.5
95.0 95.3 95.8
96.3 96.5 96.5
96.6 97.3 97.4

Avst~'Dv 9i.i a?; 2; 70'; 0.4

90% CI 114 119 016 0:2 iii

93.8 14.5 14.0
93.4 13.5 14.0
93.0 13.5 14.5
94.3 14.0 14.0

94.8 15.5 14.5
95.4 15.5 14.5
93.8 15.0 15.5

993;; ;;i lb.5

9313 16:; :76’;
93.0 19.0 19:o
93.4 lb.5 16.5

903.23 1;.; 1;;;

012 1:1 1.1

95.1 14.5 14.0
92.5 20.0 17.0
93.1 19,o 18.5
94.3 14.5 16.0
95.0 16.0 17.5

9i.i 1;,; lf.jl

1:l 214 lib

92.6 14.0
96.1 14.5
92.8 15.5
91.9 22.5
91.5 21.5
94.5 17.5
9i.j 1s’; 1 6 . 9

1:s 3:0 22;;

TC BAND MAX. NDY BANDSmm- -SF- ---- --^- --..-

0.7 19
0.6 19
0.8 19
0.6 19

0.4 21
0.9 1%
0.5 25

25 24 26
25 24 26

ii F 24J 27

24 25 23
24 23 25
25 24 26

O:* !3* :i -E 23
0.0 2: 25 26 ii
0.7 19 24 25 23
0.0 36 25 24 .26

0 .5 1%
0.7 27
Orb it
0.1  3;

;;4
013

:
-

- - -
- - -
- - -

0.1 2%
- 30

0.5 19
0.6 19

OL7 FJ
0.3 -
00;; :

;; ;; !i
25 26 i4
26 25 24
24 25 26
24 23 26
- - -
- - -

EF5

t - NDISE INDEXES CALCULATED USING HEASURED  DATA UNCORRECTED
FOR TEtiPERATURE,HUMDITY,DR AIRCRAFT DEVIATION FRDt! REF FLIGHT TRACK

- TSC2,4 SAKPLE WEIGHTED LDGARITHHIC AVERAGE



SITE: 1G CENTERLINE-CENTER (FLUSH) AUG. 2%,1984

Table B. 17

UWCANADIAR  TEST - DULLES INTERNATIONAL AIRPORT

EV SEL ALui SEL-ALm K(A) Q EPNL PNLuI PNLTla K(P) DASPLm OUR(A) DUR(P) TC BAND HAX. NDY BANDS-- ---- ---- ------.. w--m --a ---- -mm- m--w- --a- --M--M ----w- ---..-- --- -em- ---- -SD- ----

APPROACH -- BELL DUIET TYPE (SEE TEXT)

H47
Ii48

92.7 05.7 ;O 6.7 0.5

n49
H50
KS1

BELL 206-U RELICDPTER
SUMtiARY  NOISE LEVEL DATA

AS nEASURED  *

95.6 98.0 98.8
91.9 91.6 92.6
qo’I2 ;t: %30
92.6 931% 9414

q;.;
2:7

933.;
3:2

953.;
311

APPROACH -- BELL QUIET TYPE (SEE TEXT)

HI!58 88.9 79.7 9.2 7.2 0.4 91.9 92.7 93.5
Hn59 88.3 78.8nnbo 89.5 79.9 99165 PO4

6:9
00:: ;;.; p6" ;f;;b"

Mb1 88.0 77.5 10.5 91'2
Mb2 87.6 76.6 11.0 7.1 8:: 9015 ;pO.; , ;i.: .

$Dv 0'7 1 4
8% 4 7B.5 ‘00.;

6 oaf
90% Cl 0:7 113 017 0:: 011

TAKEOFF -- TARGET IAS 57kt.s. -- ICAD

HBll  89.3 80.7 8.6 9; 0.5
8813 89.6 80.0 9.6 0.5
BB15 87.4 77.3 10.1 7:;
p; ;;$ A.; 9.: 7.3 00::

2; 88.3 7816
9
9:; Yi Oa40.5------s--m ND DATA

Av&,, '80.; 7;*; 90;; 7.4 0.5

90% Cl 017 1:o 0.4 0”:: oo:oo

91.5 91.8 92.1
0.8 1.5 1.5
0.8 1.4 1.4

9:.; 9i.92 94.1
01% 1:o ::02

TAKEOFF -- TARGET IAS 57Kts. -- ICAO
BZ32 86.4 77.1 9.3 7.3 0.4 90.5 89.5 91.7
0234 06.9 77.2
8236 87.1 76.7

If:: 77+

7:s
00*44 90.6 89.4 91.6

.90.6 89.5 92.0
BZ3B 86.5 76.7

;.f .
0:s 90.9 90.1 92.6

BZ40 85.9 76.4 7.2 0.4 90.5 89.5 91.8

$0~ 0'48b 5 706m3B i.1 07.; 00.; 900.16 a;.; 9i.49

90% Cl 0:4 013 0:s 0:1 010 011 013 0:s

6.6
6.7m

6):;

ib:
0:s

7.1
77::

77':
b:9

7.1

0"::

7.4
77::

210

t:
011

96.3 11.0 11.0
91.0 25.0 24.5
92.0 35.5
89.0 29.5 2iO
92.3 28.0 10.5

922.; 29s.; 260.80
215 8:7 a:0

;t; $00 16.0

92:0 2310 l':*i
90.6 34.0 33:0
89.8 35.5 34.5
9t.i 286.; 293.0'

110 717 %:b

87.5 15.5 14.5 2.0 19
88.0 18.5 16.5 2.5 19
85.8 21.0 18.0 2.4 19
86.1 20.5 17.0 2.1 22
85.5 20.0 lb.5 2.6 19
85.6 20.5 18.0 2.7 19

8t.i 192’: 16.7

0:9 117 :::

84.4 19.0 15.5
84.0 23.0 18.5
fM& 2J.S l b . 5

as:* 21:i E
a;.; 2;.; lfi$

014 214 1:2

- 35
1.0 23
0.2 35
0.4 24
0.7 19

(y I
014 -

2.6 19
2.4 19

t4 .5 l9 19
2.3 19

23 25 22
23 26 27
24 23 25
24 26 25
24 25 26

m - -
m - -
” ‘- -

23 26 24
24 22 25
23 22 24
24 26 25
24 25 26
- - -
- - -
- - -

1; iz 3;3
22 24J 34
34 35 33
22 34 35
34 22 35

- - -
- - -
- - -

22 24 34
22 35 34
22 24 35
22 35 34
22 24 35

Y - NOISE INDEXES CALCULATED USING nEASURED DATA UNCORRECTED
FOR TEtlPERATURE,HUnIDITY,DR  AIRCRAFT DEVIATION FRDn REF FLIGHT TRACK

- TSC2,4-SAWLE UEIGHTED LDGARITHnIC AVERAGE



Table B. 18

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER

SUMMARY NOISE LEVEL DATA

AS NEASURED  .H

SITE: 16 CENTERLINE-CENTER (FLUSH:, AUG. 2%,19%4

DOTITSC
3JlWB5

EV SEL ALIH SEL-ALm K(A) Q EPNL
-- ---- ---- ------- ---- --- ----

150 R. FLYOVER -- TARGET IAS 117kts, -- 0.9Wh

AA2 08.3 01.0 7.3 6.7 0.4 92.2 93.6 95.1 b,7 8w3 12.0 12.0 1.4 20 23 26 25
AA3 88.7 81.2 7.5 6.9 0.5 92.4 93.9 95.2 6.7 89.4 12.5 12.0 1.3 28 23 26 ‘25
AA5 B7.C 00.1 7.5 b.8 0.5 91.1 92.4 93.7 6.8 08.1 12.5 12.5 !.2 20 26 25 27
AA6 88.6 ,Ci2.0 6.6 6.2 0.4 92.2 94.4 95.7 6.3 89.3 11.5 11.0 1.3 20 26 25 23
AA7 87.7 80.5 7.2 6.8 0.5 91.8 93.4 94.9 6.5 89.4 11.5 11.5 1.5 20 23 26 25
AA3 %%.3 81.2 7.1 7.1 0.5 92.51 94.0 95.2 6.9 89.6 10.0 10.0 1.2 20 23 2b 25

Avg. 88.2 81.0 7.2 6.0 0.5 92.0 93.6 94.9 6.6
Std Dv 0.5 0.6 0.4 0.3 0.0 0,s 0.7 0.7 0.2
90% Cl 0.4 0.5 0.3 0,2 0 . 0 0.4 0.6 0.6 0.2

PNLm PNLTs KIT')
---- ----- ----

150 RI. FLYOUER -- TARGET IAS !17kts. -- 0.9Vh

AZ27 86.7 79.3 7.4 6.7 0.4 90.4 91.8 93.1 6.9
AZ28 87.2 80.2 6.9 6.7 0.4 90.7 92.6 94.2 6.5
AZ29 06.9 79.5 7.4 6.7 0.4 90.4 92.3 93.5 6.5
AZ30 06.4 78.8 7.6 6.9 0.4 90.0 91.6 92.8 6.7

Avg. 06.8 79.5 7.3 6.7 0.4 90.4 92.1 93.4 6.3
Std Dv 0.3 0.6 0.3 0.1 0.0 0.3 0.5 0.6 0.2
90% cs 0.4 0.7 0.3 0.1 0.0 0.3 0.5 0.7 0.2

OASPLh DUR(A) DURW TC BAND tlAX. NOY BANDS
------ -e---- ------ --- --..- ---- ---- --~_

89.1 11.7 11.5 1.3 - - - -
0 .5 0.9 0.9 0.1 - - - -
0 .5 0.8 0.7 0.1 - - - -

87.5 12.5 11.5 1.2 20 23 26 27
80.0 11.0 10.0 1.6 20 26 25 23
87.8 12.5 11.5 1.2 20 23 26 25
B7.4 13.0 12.0 1.3 20 26 23 Xi

87.7 12.2 11.2 1.3 - - - -
0.3 0.9 0.9 0.2 - - - -
0.3 1.0 1.0 0.2 - - - -

s - NOISE INDEXES CALCULATED USING HEASURED  DATA UNCORRECTED
FOR TEWERATURE,HUHIDITY,DR  AIRCRAFT DEU!ATIDN FRDH REF FLIGHT TRACK

- TSC2,4-SAHPLE  WEIGHTED LOGARITHHIC  AVERAGE



Table B.19

US/CANADIAN TEST,- DULLES INTERNATIONAL AIRPORT

BELL 206-L: HELICOPTER
SUKHARY NOISE LEVEL DATA

AS KEASURED *

SITE: 2 SIDELINE - 150 H. SOUTH AUG. 2%,1984

EV SEL ALa SEL-ALe K(A) Q EPNL PNLr PNLTr-- ---- --me ------- ---- --^ -m-w ---- -----

b DEGREE APPROACH -- TARGET TAS 57kts. -- ICAD
CC10 89.4 79.4 10.0 7.4 0.5 92.1 89.2 91.4
CF.12 88.0 77.2
CC14 86.2 76.8

1;‘;

817

67;: 00135 90.7 89.0 90.4
88.6 87.8 89.2

CC16 87.7 79.0 90.1 90.6 91.7
CC10 88.3 79.0 9.3 66;: ii:: ;:.; ;;g 92.0
CC20 89.4 78.7
CC22 87.2 79.1 ‘aof

ll:%
6 7.j
7:;

00*3
0:4

9011 90:; x
CC24 89.0 77.2 91.6 88.8 91.0

AV
S%'Dv

88.1 78.3 9.8
3.1

;; 0.4 90.8 89.6 91.2
90% CI 0.7 ii:; 0':: 0:; 00;; ii:: i:: i::

b DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO
CZ31 88.0 77.0 il.1 7.9 0.5 90.0 89.1 90.5
CZ33 87.7

;;.; foe.; l 77;; ;:;J
90.5 89.0 89.7

cz35 BP.5
7*:1

92.0 90.3 92.3
CA7 87.4

1;:: 86:;
04 90.2 89.7 90.6

CZ39 85.9 73.6 ok 88.6 86.3 87.7

87.7 76.8 10.9 7.6 0.5
$& 11.32 2.0 1.1 0.5 0.1

l 1.9 1.0 0.5 0.1

b DEGREE APPRDACH -- TARGET IAS 57kts.

K41 89.1 79.2 9.8 7.3 0.4
K42 89.1 78.2 11.0K43

Ii::

%t& 10.9 77.;  . 0.d O.!

%7:%

;;;

7716 1;:‘: 77:: 00::

88.4 78.1 10.3 7.4 0.4
gD$ 00.66 ;; 0.5 0.2 0.0

. . 0.5 0.2 0.0

b DEGREE APPRDACH -- TARGET IAS 57kts.

KK52
KK53
KK54
KK55
MS6
KK57
Av
Sti'Dv

88.0 77.9 10.1
1.0 1.2 0.7

70:; 0.4
90% CI 0.8 1.0 0.6 0.6 8::

90.4 88.9 90.2
1.2 1.5 1.7
1.2 1.5 1.6

92.2 93.4 93.3
91.8 89.6 91.2
90.9 89.1 90.3
91.4 90.0 92.0
90.7 89.4 91.0

9t.69 B;.; 9;$
0:b 019 111

89.1
91.1
90.7
91.2
90.9
92.2

88.1
89.1
90.7
88.5
89.0
90.4
89.3

;;:

DAST'Lh DURIA) DURIP)------ ------ ------

86.8 25.5 19.0
86.9 17.5 16.0
84.6 34.0 33.0
%;.; 24.2 22.7

01% 35;; ZIP"

86.4 25.5 23.0
87.0 26.5 26.0
87.5 26.5 17.5
86.8 23.0 23.0
86.4 32.0 30.5

88.4 22.0 17.5
86.8 31.5 30.5
1177'; 2,42.t 20.5
07:s i3:o ;e!

86.6 25.0 16.0
87.4 22.5 21.5

87.0 24.4 20.7
0.6 2.4 4.0
0.5 2.0 3.3

TC BAND KAX. NOY BANDS--- -m-w --a- -m-m --*-

2.7 2%
1.3 27
1.4 27
1.1 24
2.0 27
1.8 27
1.8 27
2.2 27
1.8 -
;;; :

2% 27 26
24 23 27
27 126 24
24 26 23
24 25 27
24 23 27
;; ;; ;f!J

1.4 27
0.7 26
2.0 27
0.9 24
1.6 27

1.3 -
0 ’
0::

-
-

24 23 27
23 24 26
24 27 25
24 23 26
24 27 23

1.9 27
2.6 27
1.3 27
2.1 27
1.6 27

1.9 -
0 ’
0:;

-
-

24 23 27
27 25 24
24 23 27
24 27 23
24 23 27

1.8 27
1.7 27
1.9 27
1.7 27
2.2 27
1.8 27

1.8 -
0”:: :

24 27 23
24 23 27
24 25 27
27 24 23
27 26 24
24 23 25
- - -
- - -
- - -

DDT/TSC
3J 4JB5

* - NOISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FDR TEttPERATURE,HUHIDITY,DR  AIRCRAFT DE'JIATlDN FRDK REF FLIGHT TRACK

- TSC2,4-SAHPLE WEIGHTED LDGARITWIC AVERAGE



Table B.20

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER

SUHRARY NOISE LEVEL DATA
AS nEASURED s

SITE: 2 SIDELINE - 150 n. SOUTH AUG. 2%,19%4

WTJTSC
3J 4J85

EV SEL ALU SEL-ALn K(A) Q EPNL PNLw PNLTu-- --a- -SW- ------- ---- --- --me ---w -----

APPROACH -- %ELL QUIET TYPE (SEE TEXT)
n47
H48

il.0, 79.7 8.3 7.1 0.5
76.5

n49 *5:3L 79.5 67'47 65:: 0"::
iif

05.2 77.6 716
85.2 76.8 8.4 76:: 60:s'

90.7 91.3 93.3
87.4 88.5 89.7
89.0 90.4 92.5
88.0 88.9 90.7
88.4 88.4 90.1

a;.; 89.5 9t.i
1.3

112 1.3 1:s

AF'PRDACH -- %ELL QUIET TYPE (SEE TEXT)

nn58 85.0 76.7 8.4 6.7 0.4
nn59 86.2 77.0 9.2 7.3 0.5
Mb0 87.4 78.3 9.1 7.1 0.4
Mb1 85.9 77.6 8.3 6.1 0.3
nnb2 84.5 75.7 8.8 6.2 0.3

t%v 1’1B5 B :7*; if.47  ob*i
0.4

90% CI 110 0:9 0:s 0:s "0::

88.5 88.5 90.8
89.5 88.4 90.4
90.6 90.6 92.2
88.8 89.4 91.3
87.4 87.4 88.4
7.; %f,; 90.6

1.4
111 1:r 1.4

TAKEDFF -- TARGET IAS 57kt5. -- ICAD
0011 84.4 73.7 10.7 7.5 0.4
0B13 85.4 75.3 10.2 ;.i
0815  8 3 . 3  7 3 . 4
9817 83.7 72.9 1;; l

oo:q4

%%19  83.7 73.5 10:2 77;; 814”
0023 83.7 73.5 10.2
B%25 83.9 73.7 10.2 3;: 0"::

88.2 85.8 88.5
89.3 87.6 90.3
87.0 86.2 88.9
87.7 85.4 88.1
87.7 86.4 89.2
87.8 86.4 89.2
87.7 85.9 88.7

a;.; a;.; a;.;
0:s 0:s 0:s

K(P) DASPLI OUR(A) OUR(P) TC PARD------ -mm--- ----mm --- ---- HAX. NDY BANDS---- -a-- ----

87.5 14.5 14.0
87.1 21.0 18.5
87.5 10.5 10.0
86.0 13.5 12.5
86.0 15.5 15.0

1.9 2%
1.1 27
2.3 27
:;o . :;

25 24 26
26 27 2%
t; ii 25
27 24 iii

1.8 -
o= -
0:; -

- - -
- - -
- - -

86.3 18.0 14.0
86.0 18.0 19.0
87.1 18.5 16.5
86.2
85.9 ;‘:; ;.; .

7.:
0:;

2i.t

314

‘s7.;

416

2.4 27 27 25 24
2.2 27 27 24 25
1.8 27 25 27 24
2.0 27 27 24 26
1.1 27 24 27 26
1.9 -
DC -
0:; -

- - -
- - -
- - -

81.6
80.8

26.5
24.5
26.0
25.0

iv
29:;

22.5 2.6 22
21.5 2.8 22
10.0 2.7 22
23.5 2.7 22
200.0 2.7 22
21.0 2.8 22
21.5 2.8 22

24 22 33
22 24 33

;; 22: 33:
22 24 34
22 24 33
22 24 27

84.0 73.7 10.3
Ii& 2; 00.7 0.3 i; oo:o"

* .5 0.3 0.0
a;.; 2p 2;,;
0:s 1:il 1:3

f:i ,’. -
TAKEOFF -- TARGET MB 57kts. -- IC#Ci

0232 84.7 74.2 10.5 7.3 0.4
BZ34 05.0 74.5 10.5 04
BZ3b 84.8 74.4 10.4 ;*: 015
8Z38 84.0 73.8 10.2 61%
BZ40 84.3 73.4 10.9 6.8 i::

88.2 B5.9 88.5
88.8 87.0 89.7
88.6 87.2 89.9
87.6 86.6 89.3
88.1 86.4 89.0

%&; gt 21.5

8212 23:: Eni
81.9 31.0 lb:5
81.9 41.0 19.0

2.6 22 22 24 33
2.7 22 22 24 34
2.7 22 22 24 34
2.7 22 22 24 34
2.6 22 22 34 33

84.5 74.0 10.5 7.2 0.4 81.9 29.6 19.5
0.4 6.9 1.9
0.4 6.6 1.8

{Ii ,’. -
- - -
- - -
- - -

* - NOISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEnPERATURE,HUnIDITY,DR AIRCRAFT DEVIATION FRDn REF FLIGHT TRACK

- TSC2,4-SAliPLE  WEIGHTED LDGARITHMC AVERAGE



Table B. 21

USAXNADIAN TEST -DULLES INTERNATIONAL MRPGRT

BELL 206-Ll HELICOPTER

SUHMRY NOISE LE'JEL DfiTh

15s EIEWRED *

SITE: 2 SIDELINE - 150 n. SOUTH AUG. 28,1?84

EV
--

SEL ALU SEL-Ka K(A) R EPNL PNLr PNLTn K(P) OASPLR DURM M(P) TC BIND HAXx. NOY MNDS
---- ---- w------ -"-- --- ---- ---- ----- ---- --a--- ------ ------ --- ---- ---- ---- ---..

150 H. FLYOVER -- TARGET IEIS 117&i. - - O.YVh

AA2 84.0 74.5 9.5 7.5 0.5 87.2 86.4 88.2 7.5
AA3 83.9 75.2 8.7 7.2 0.5 86.9 87.0 88.1 7.3
AC15 82.9 74.2 8.8 6.9 0.4 85.9 86.3 87.6 6.6
Mb 83.9 75.6 8.3 7.1 0.5 87.2 87.6 89.6 6.7
Ah7 82.7 74.4 8.3 7.0 0.4 85.5 86.0 87.3 6.9
AA8 84.4 75.7 8.7 7.4 0.5 87.8 87.9 89.7 7.0

Avg. 83.6 74.9 8.7 7.2 0.5 86.7 86.9 88.4 7.0
Std Dv 0.7 0.6 0.4 0.2 0.0 0.9 0.8 1.0 0.3
90% Cl 0.5 0.5 0.4 0.2 0.0 0.7 0.6 0.8 0.3

150 I% FLYOVER -- TARGET MS ll'lkts. -- O.YUh

A127 83.1 75.1 8.0 7.0 0.5 86.1 86.7 87.5 7.1
AZ28 83.3 74.2 9.1 7.0 0.4 86.6 86.9 88.4 6.5
M29 82.3 74.1 8.2 7.0 0.4 85.4 86.1 86.7 7.3
AZ30 83.3 74.7 8.6 6.9 0.4 86.6 87.0 88.4 6.7

llvg . 83.0 74.5 8.5 7.0 0.4 86.2 86.7 87.8 6.9
Std Dv 0.5 0.5 0.5 0.0 0.0 0.6 0.4 0.8 0.3
901 CI 0.6 0.5 0.6 0.0 0.0 0.7 0.5 0.9 0.4

DOT/TSC
3/ 4/85

81.3 18.5 16.0 1.9 20 33 23 34
83.4 lb.5 16.0 1.1 22 24 22 28
81.7 18.5 17.5 1.3 22 24 34 33
82.1 15.0 14.0 2.0 20 33 34 23
82.5 15.5 15.5 1.3 22 26 22 24
82.6 15.0 14.5 1.9 22 23 22 33

82.3 lb.5 15.6 1.6 - - - -
0.7 1.6 1.2 0.4 - - - -
0.6 1.4 1.0 0.3 - - - -

84.8 14.0 16.5 0.8 22 34 35 24
84.5 20.0 18.0 1.5 22 23 34 33
85.8 15.0 15.5 0.6 22 35 34 33
84.3 17.5 17.0 1.4 22 23 34 33

84.8 lb.6 lb.7 1.1 - - - -
0.7 2.7 1.0 0.4 - - - -
0.8 3.2 1.2 0.5 - - - -

* - NOISE iNDEXES CKCULElTECt USING HEMIRED D&TTA UNCORRECTED
FOR TEWERATURE,HUHIOITY,GR  AIRCRAFT DEVIPlTIGN FRGtl REF FLIGHT TRACK

- TSC2,4-SAMPLE WEIGHTED LOGIRITHMC  MERAGE



Table B.22

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
DELL 206-Ll HELICOPTER

SURtiARY  NOISE LEVEL DATA
AS KEASURED 9

SITE: 3 SIDELINE - 150 ti. NORTH AUG. 28‘1984

DOT/T%
3/ 4/85

EU SEL ALa SEL-ALII  K(A) R EPNL PNLm PNLTr-- -B-B -..-- ------- ---- --- ---- ---- -----

6 DEGREE APPROACH -- TARGET IAS 57ktr. -- ICAO

;;K$ E.1 ’ E.5 .2 10.4 10.3cd ---------- 6.7 6.8 0.3 0.3 86.3 86.2 86.4 85.6 87.7 86.9--^-------
CC!6 81.6 70.2 11.4 i!D9DATA  , 0.3 04.7 82.6 83.8
CC18 83.1 71.6 11.6 86.5 84.8 86.3
CC20 83.3 71.4 11.9 7": 00:: 87.1 84.9
CC22 85.0 74.6 10.4 7:l 88.7 86.8

86.3
88.6

CC24 82.8 72.1 10.7 7.2 ::i 86.7 85.9 87.3

K(P) OASPLm DURIA) DUR(P) TC GAND------ ------ ------ --- ---- HhX, NOY 8fME---- ---- ---_

1.3 23
1.3 19 2 222 ;:

1.3 27 23 35 24
k45 :97

23 24 25
1:9 27

23 24 33
24 23 25
23 24 261.4 19

78.0 45.5 35.0
79.4 30.5 27.5
79.7 37.5 33.0
81.3 29.5 28.5
80.2 31.0 27.0

63.0 72.1 11.0
t:

1.0 0.5 0.3 010

86.6 8fi.i 8f.5

k”9 110 111

8f.f 3i.L 2;.;
018 411 317

b DEGREE APPROACH -- TARGET IAS 57kt.s.  -- TCAG

72.7
72.1
72.4
70.4
73.8

11.4
11.1
10.9

fE

87.6 86.2 87.1
86.7 86.1 87.4
86.7 84.0 85.3
85.7 83.3 84.2
88.0 86.7 88.1

82.0 29.5 24.0 0.9 22
81.3 37.5 24.5 1.3 23
80.6 36.5 36.0 1.3 28
81.9 36.5 29.5 0.9 26
81.8 31.0 21.0 1.6 27

Av .1 83.6 72.3 11.3 7.4 0.4
St Dv 1.0
90% CI 0.9 f:2” t!:4’ E 0”::

6 DEGREE APPROACH -- TARGET IAS 57kts.
K41 83.4 72.0 11.4 7.5 0.4
K42 82.5 71.0 11.4
;;z 83.8 72.6 11.3 3:; 00.45
KS:

83.8 73.4 10.4 0'4
84.6 72.7 11.8 87:: 015

~~i*Dv 0'8
83 6 7;.; 101.3

t45 o"*i!
90X CI 017 0:8 0:: 013 Q:l

6 DEGREE APPRDACH -- TARGET IAS 57kts.

et.99 8ci.35 86.4
1.6

019 1:s 1.5
81.5 34.2 27.0
00166 33:; 5.6 5.9

1.2 -
;I; :

- - -
- - -
- - -

86.9 84.4 85.9
86.487.2 ff.; ii.;

87.3 8"6:2 8715
88.1 85.6 86.6

87.2 85.4 86.6
0.6 0.7 0.6
0.6 0.6 0.6

80.6 33.0 32.0 1.8 27 23 24 27
80.8 30.5 29.0 1.3 23 23 24 22
81.1 34.5 27.0 1.4 27 24 23 25
81.0 28.5 27.0 1.2 27 24 23 32
81.2 29.5 28.5 1.3 27 24 23 25
a;.; 3;.; 228.07
012 2:; 210

irn; ,’
012 -

- - -
- - -
- - -

#KS2 81.8 70.4 11.4 7.3 0.4
KK53 83.7
KK54 83.5 ;;a;

7.2 04
KK55 83.2 7017

;;.B'
1216

7.3 0:s

KK56 82.0 69.9 12.1 77': ii*;
KK57 84.0 74.1 9.9 619 0:s

85.0 82.8 83.7
87.2 85.5 86.7
87.1 86.0 86.9
86.0 82.9 83.8
85.0 81.6 82.7
87.6 86.8 88.4

861.32 8;.: 85.4
019 117 ::8'

36.5 1.4 27
25.5 1.1 22
25.0 0.9 24
34.5 0.9 22
40.5 1.3 27
24.0 1.6 27

ai. ;;.; 31.0
016 913

7.0
5.8

83 0 71 9 11.2 7.2 0.4
%Dv 0'9 1'8
90% CI 0:8 13 0’:; 0”:: ito”

1.2 -
0.3 -
0.2 -

3 - NOISE INDEXES CALCULATED USING KEASURED  DATA UNCORRECTED
FOR TEHPERATURE,HURIDITY,OR AIRCRAFT DEVIATION FRDH REF FLIGHT TRACK

- TSC2,4-SAtiPLE  WEIGHTED LOGARITHHIC  AVERAGE



Table B.23

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SITE: 3 SIDELINE - 150 Ii. NORTH AUG. 28,1984

EV SEL ALu SEL-Ata K(A) Q EPNL PNLa PNLTn-- w-v- -s-m ------- --me --- w-e- --..- -----

APPROACH -- BELL GUIET TYPE (SEE TEXT)
tf47 82.4 71.9 10.5 7.4 0.4
H48 80.5 69.8 10.7
t!49 81.3 70.1 11.2 77;: ii:34

R 81.8 81.1 70.7 69.0 11.1 12.1 67:; 00:;

RPFROACH  -- BELL QUIET TYPE (SEE TEXT)

ilH58 81.1 70.2 10.9 7.8 0.5
HH59 82.2 699.8 12.4 7.3 0.3
HHbO 82.4 69.8 12.5 7.4 0.4
Mb1 80.5 69.7 10.7
llt162 81.3 68.3 13.0 78:; 0”::

%'Dv 0'8
81 5 6;,; 1i.i

o'*; oo*:
90% Cl 0:8 017 1:O 013 0:l

TAKEOFF -- iARGET IAS 57kts. -- ICAG
8811 84.2 74.3 9.9 7.3 0.4
GM3 83.8 74.0
BB15 83.8 73.0 l;*: 77:; 0”::
G817 83.8 72.8 1l:O
6Gi9 83.7 73.1 10.6 3:: it;:
8823 83.3 72.6
%825 83.1 73.2 l;,; . 67:; 0”::

%Dv 83 0'4 7 7.63 ‘(I”.:
013 015 0:;

07*43 oo*:
90% CI 013 0:o

TAKEOFF -- TARGET IAS 57kts. -- ICAO
BZ32 83.2 72.4 10.7 7.7 0.5
8Z34 83.7 72.7 11.0
BZ36 83.3 71.7 11.6 iii! ia:
GZ38 83.0 71.9 11.1
GZ40 82.7 71.8 10.9 77:;

0’4
0:5

83.2 72.1 11.0 7.8 0.5

0.4 0.3 0.3 0.1

* -

BELL 206-Ll HELICOPTER

SUNNARY NOISE LEWEL DATA
AS REASURED  +I

85.6 83.7 85.1
83.8 81.8 83.2
84.5 81.5 83.0
84.1 80.9 82.1
85.0 82.6 83.9

804.76  8f-t 83.5

a:7 1:o ‘1::

82.1 83.0
85:6 81.6 83.2
95.5 82.2 82.9

84:5
81.8 82.7
80.9 86.9

85.2 81.7 82.7
0.6 0.5 0.5
1.0 0.5 0.5

807.94  806.72  8;.s7

013 015 0:6

86.8 85.4 87.9
87.486.5 ;;.;

86.4 8513

,88,:

8715
86.2 84.7 87.1

86.7 95.2 87.7
0 0.5.5 0.5
0 .5 0.4 0.5

OASPLr DIMA) OUR(P).--s-e.. --s--m ---..--

g.; ;;+ 31.5 2.0 28

SO:4 40:; :;‘i
4410

1 1;; ;;
80.3 45.0 1.4 28
81.0 40.0 39.5 1.3 27

3.; 376.; 366.38

016 713 b:O

81.8 24.5
81.5 51.0 50.5
80.6 48.5 47.5
80.2 21.5
80.4 45.0 4315

a;.; ;i.; 43.52

0:7 1313 519

81.8 22.5 20.0 2 .5 22
82.2 24.5 17.5 2.6 22
81.3 24.0 22.5 2.5 22
81.5 26.0 23.0 2.6 22
81.0 28.0 25.5 2.6 22
80.4 29.5 25.0 2.6 22
81.2 27.5 19.5 2.6 22
at.63 226.50  2; .;

0:s 1:il 212

i3g
8216

g;
5510

22.5 23.0
21.5

83.4 31.0 22.0
83.3 25.5 21.5

803.32  216.64  202.;

013 i:5 0:6

NOISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEHPERATURE,HUHIDITY,OR AIRCRAFT DEVIATION FROH REF FLIGHT TRACK
TSC2,4-SAHPLE  WEIGHTED LOGARITHMIC AVERAGE

TC BAND--- ---w

0.9 22
2.0 28
0.8 26
0.9 26
1.0 23

1.1 -
0 ’
0:“5

-
-

2.5 22
;; ;;
2.3 22
2.5 22

34 33 28
23 34 32

ii P 3Y!
34 2; ii

23 35 26

24 22 27
24 22 34
24 22 26
24 22 27

2;: R it
24 22 26

24 22 34
2424 g ;;
24 22 34
24 22 27



Table B.24

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER

SUMARY NOISE LEVEL DATA

AS HEASURED *

SITE: 3 SIDELINE - 150 H. NORTH AUG. 28,1984

EV SEL ALU SEL-ALr K(A) R EPNL PNLm PNLTII K(P)
mm --mm w-w- m---m-- -m-B mm- ---- ---- ----- ----

150 111. FLYOVER -- TARGET IAS 117kts.  -- 0.9’Jh

AA2 83.8 75.4 a.4 6.9 0.4 87.1 87.4 88.6 7.0
AA3 04.0 74.8 9.3 7.0 0.4 87.4 87.1 00.9 6.6
AA5 83.9 74.7 9.2 6.8 0.4 87.4 88.0. 89.7 6.4
Mb 83.4 75.3 8.1 6.7 0.4 86.5 87.4 08.4 6.8
AA7 03.6 74.4 9.2 6.9 0.4 86.9 06.5 88.4 6.6
AM 03.6 74.9 8.6 7.1 0.4 8bi9 87.2 88.7 6.9

Avg. 83.7 74.9 8.8 6.9 0.4 87.0 87.3 88.8 6.7
Std Dv 0.2 0.4 0.5 0.1 0.0 0.3 0.5 0.5 0.2
90% CI 0.02 0.3 0.4 0.1 0.0 0.3 0.4 0.4 0.2

150 ti. FLYOVER -- TARGET MS ll’lkts. -- 0.9Vh

AZ27 03.3 74.7 8.5 6.6 0.4 87.1 87.0 89.3 6.2
AZ28 02.4 73.4 9.0 7.2 0.4 85.6 85.3 86.1 7.5
AZ29 82.5 73.6 0.9 7.3 0.5 86.6 06.9 88.6 6.7
AZ30 81.6 73.2 8.5 6.9 0.4 85.1 05.5 86.7 7.0

kg* 82.4 73.7 a.7 7.0 0.4 86.1 86.4 87.7 6.9
Std Dv 0.7 0.7 0.3 0.3 0.0 0.9 1.2 1.5 0.5
90% CI 0.8 0.8 0.3 0.4 0.1 1.1 1.4 1.8 0.6

DDTfTSC
3/ 4/a5

OASPLr OUR(A) OUR(P) TC BAND HAX. NOY BARDS
------ ------ ---w-s m-w -v-w s--m -w-m -em-

85.4 16.5 lb.0 1.2 22 24 23 26
82.1 21.0 19.5 2.1 20 23 32 33
83.2 22.5 16.0 1.7 22 23 22 34
84.1 16.0 16.0 1.0 27 23 27 24
al.7 21.0 19.0 1.8 22 23 32 33
84.5 lb.5 16.0 1.4 22 24 23 26

83.5 18.9 17.1 1.5 - - - -
1.4 2.9 1.7 0.4 - - - -
1.2 2.4 1.4 0.3 - - - -

85.6 19.5 17.5 1.5 22 23 34 32
87.3 18.0 18.5 1.0 22 24 22 26
85.5 16.5 lb.0 1.6 22 23 22 24
86.2 17.0 lb.0 1.2 22 24 35 22

86.2 17.7 17.0 1.3 - - - -
0.8 1.3 1.2 0.3 - - - -
1.0 1.6 1.4 0.4 - - - -

1 - NOISE IWMXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEHPERATURE,HUMDITY,GR  AIRCRAFT DEVIATION FROM REF FLIDHT TRACK

- TSC2,4+iAfiPLE  WEIGHTED LOGARITHNIC AVERAGE



Table B.25

US/CANADIAN TEST - DULLES INTERNATIONAL A I RPORT

DELL 206-Ll HELICOPTER

SUHHARY NOISE LE'JEL DATA
AS HEASURED *

SITE: 4 CENTERLINE - 150 H. UEST AUG. 28,1984

EV SEL ALs SEL-ALP K(A) II EPNL PNLr PNLTrme a.".._ -e-w -m-e-..- -m-w s-w e--s -..-- w--mm

b DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

k

S%'Dv

'91'25 '02'; 8.7 6.8 0.4 91.8

Om9 ao;;

9?.2 93.2

90% CI 1:O 115 0.6 oo:oo 0’:: ::i” ::ob

b DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CZ31 90.3 80.7 9.6 7.3 0.4 92.8 91.4 92.1
CZ33

;I*; #77.; 89:; 67:: 00::
91.8 90.9 91.6

cz35
8915 8111

92.5 93.3 94.4
CZ37
CZ39 89.2 80.8 88:: 66;; 00;:

92.0 92.0 92.9
91.6 91.8 92.7

EfDv Oka9 b 8t!a; ;.j #7*; j.2
90% CI D.5 0:s 017 012 0:O

9i.J 90'.; 9;.;
0:: 019 110

6 DEGREE APPROACH -- TARGET IAS 57kts.

K41 90.2 81.4 8.7 6.9 0.4
K42 89.2 79.3 04
K43 88.8 79.1 ‘90,; . 77:: 0:s
K45 89.2 79.9
K46 90.7 81.8 49:; b6:; ob::

b DEGREE APPROACH -- TARGET IAS 57kts.
KK52 86.1 75.6 10.5 7.1 0.4
KK53 90.4 81.4
KK54 90.9 al.6 9’:; 77’:
KK55 89.6 81.6

l:m20
615

ii

~1t56 88.4 78.2
KK57 89.8 81.6 8:3

;:4e aon:
0:3

Av&Dv ‘;‘; ‘t! 9.2 6.9 0.4
06

90% CI 114 2:; ;:a0 OkI 0”::

93.0 92.2 93.4
91.891.5 if.99
92.1 9O:Y

;;.;
91:s

93.4 93.6 94.5
9oz.s' 9l.f 9f.57
018 1:l 1:2

89.1 88.0 88.4
93.1 93.4 94.2
93.4 92.6 93.4
92.3 93.4 94.3
91.0 89.5 90.4
92.3 93.2 94.3

91.9 9?3 92.2
1'136 119 22:;

OASPLR OUR(A) OUR(P)--a-..- -B--m- ---em-

88.4 16.0 lb.5
87.9 18.5 17.5
87.0 30.0 24.5
87.8 15.5 15.5
90.1 14.5 15.0
89.4 19.0 17.0
90.1 18.5 18.5
89.4 21.5 21.0

881.82 194’; 18.2

0:e 313 23::

89.0 21.0 22.5
88.1 23.0 24.0
89.1 16.0 15.5
89.3 18.0 19.0
89.1 17.0 17.5

89.2 18.5 20.5
87.7 27.0 26.5
g+
9115

g.t
20:;

la.5 22.5
20.5

819.3 2i.54 2i.07

i.3 313 219

86.7 30.0 30.0
90.8 16.0 15.5
88.7 20.0 21.0
89.6 17.0 16.5
87.0 23.5 24.0
89.2 26.5 17.5

TC BAND IiAX. NflY BANDSa-.. -me.. v--w e--w -.m*--

1.1 25
is 28
1.1 24
1.0 25

6
o:e

F
2:

1.1 28

1.0 -
;;: :

25 26 27
25 24 26
24 25 26
25 24 27
25 26 27
25 24 27
26 25 23
25 26 24
- - -
- - -
- - -

!a; yi!
111 25J
0.9 18
1.0 20

23 28 27
25 24 23
25 26 27
25 26 23
25 27 23
- - -
- - -
- - -

1.2 27
0.8 27
0.5 21
0.9 27
1.1 20

;;9 :
013 -

;: ;; ;;
2; 25' 21
25 27 23
25 24 22

0.6 24
0.9 22
0.9 25
0.9 25

01'91 . P 5

0.9 -
;;; :

24 25 26
22 25 24
25 26 27
25 26 24
26 25 23
25 26 27
- - -
- - -
- - -

* - NOISE INDEXES CALCULATED USING NEASURED DATA UNCORRECTED
FOR TEHPERATURE,HUtlIDITY,OR  AIRCRAFT DEVIATIDN FROtl  REF FLIGHT TRACK

- TSC2,4-SAHPLE UEIGHTED LOGAR I THR 1 C AVERAGE



UWCANAD

SITE: 4 )

EV SEL ALsl SEL-AL% K(A) GI_ Ir-- ---- ------- ---- ---

APPROACH -- BELL GUIET TYPE (SEE TEXT)

fl47 8a-b 81-9 t-7 5.7 0.3

ii::
84.% 7 5 . 7
8503 75.3 1O:i 76;;i;: 85.3 83.7 74.4 72.9 IO.? lo.8 3:; 0:5 ;:i

ho a 85.5 76.1 9.5
St6 Dv 1.8 3.5 1.7 ;*: ‘!*f
90% Cl 1.7 3.3 l.7 017 011

APPRISACH  -- BELL WET TYPE (SEE TEXT)

HI!58 85.3 76.3 9.0 7.3 0.5
MN59 85.8 75.4 10.5 7.2
Mb0 85.6 75.2 IO.4 7.0 i*:
Mb1 85.0 75.5 9.5
tfp?b2 84.7 73.1 11.6 76;:

0’4
02

&~"Dv 85 Ok 3 7;.: 10.2 1.0 0.4 7.2 0.1 0.4

9091 c.1 0.4 111 0.9 0.3 0.1

TAKEOFF -- TARGET IAS 57kts. -- ICAO

BBS1 86.2 76.9 9.3 7.! 0.4
8813 %b.2 76.3 9.9 0.4
BBl5 84.2 73.5 l,fl..T _7._0  I ‘J 5.4
%8l7 85.0 74.9 10.1 7.5 0.5
SBl9 84.2 73.6 lo.6 7.6 0.5
8823 84.8 75.1 9.8
%B25 83.6 72.9 10.6 76:: 00::

TAKEOFF -- TARGET IAS 57kts. -- lCA0

8’132 82.8 72.0 10.9 7.2 0.4 95.8 84.3 ab.4
8Z34 83.0 72.8 10.1 04 %6.4 84.9 87.2
kZ36 82.9 72.0 10.9 77’: 0:5 86.4 84.4 86.6
8238 83.0 72.3 10.7 713

00::
86.6 85.5 87.7

8240 82.0 71.4 10.6 7.1 85.4 84.3 86.5

Table  ~.26

AN TESi - DULLES l#TERNATIDNAL  AIRPORT
BELL 206-11 HEL!COF’TER

SUNMAR> NOISE LNEL 9ATfi

AS HEASU~ED  *

CENTERLINE - 150 ii. WEST AUG. 28.1984

EPNL PNLa PNLTm---- .--me n--.-w

91.5 94.0 94.7

8%.4 87.5 87*q 2.:
86.6 84.9 8611
89.3 86.9 87.7

a!.; 88.2 a;.;
3.4

i:4 3.3 3:1

88.6 88.8 89.8
88.8 88.0 88.6
88.6 88.2
87.9

ST.4

-
jg.;
LJI

;3.;
.

88.5 87.3 88.2
0.4 1.4 1.3
0.4 1.3 1.3

S;.; 8;.30 819.30

0:s 1.‘0 019

K!P1 ~~ASF’LII Di.!HiA) DUR!P)------ ----mm --..---

Eb
e7:;

L4.5 21.014.0 -
25.0 25.5

84.b 29.5
87.1 $3 LJ. 25.0

8z.f L@ 2z.i ’ 23.5 6.6
2.0 5.5 7.8

88.5 17.0 17.5
87.5 28.5 25.0
r-,6.8 31.5 31.5
86.9 24.5 25.0
95.6 31.0 -

8?i
1:o

2;*;
517

2;.; I
6.7

20.0
25.5
27.0
22.0
25.0
26.0
32.0

S;.; 2;,84 I;.;

015 218 113

5’9.; 3226’” 2t.5

7819 26:;= +50
80.1 29.0 %:O
79.1 31.5 22.0

79.4 29.0 23.0
0.5 2.8 2.2
0 .5 2.6 2.1

I& EhMD tlAX. NOY BANDS--- ---” ---- ---- --..-

0.7 23
0.8 20
1.2 23
1.3 23
0.8 24

1.3 23
0.6 24
0.8 22
0.9 23
0.9 22

ia; 1
0:2 -

;i % 2725 5s” ;;4
26 23 22
22 25 24

l.9 22
1.7 22

22’:
210

‘?2 2
22

2.2 22
1.9 22

2.1 22
2.4 22
2.2 22
2.2 22
2.1 22

2.2 -
0.1 -
0.1 -

- - -
- - -
- - -

DOT/T%
3/19/1(5

i - NOISE INDEXES CALCULATED USING HEASURED  DATA UNCORRECTED
FOR TEMPERATURE,HUHIDiTY,OR  AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SAHPLE  IdE I GHTED LOGAR I THHI C AVERAGE



Table B.27

UWC~NA5~AN  TEST - DULLES iHTERN#TICiNAL  AlRPDRT

ELL 2Ob-Ll HELICOPTER

SUMHARY NOISE LEVEL DATA

AS KEASURED Q

SITE: 4 CENTERLINE - 150 H. WEST AUG.  28,1984

DOT/TSC
3/19/w

EV
--

SEL ALs SEL-ALar  KM Q EPNL
---- ---- ------- ---- --- ----

150 P. FLYOVER -- TARGET 1AS 117kts. -- 0.9Uh

AA2 85.5 78.1 7.4 7.1 0.5 88.8 90.4 91.7 7.0 85.3 11.0 10.5 1.4 22 24 22 26
AA3 85.2 77.2 8.0 7.1 0.5 88.3 89.4 96.4 7.: 84.7 13.0 13.0 1.1 23 26 23 27
AA5 85.6 77.4 8.1 7.0 0.4 88.5 89.4 90.5 6.9 85.0 14.5 14.5 1.1 23 26 23 2i
AA6 84.7 77.5 7.2 6.7 0.4 87.9 89.5 90.6 7.0 84.4 12.0 11.0 1.1 23 26 23 27
AA7 85.4 77.1 8.3 7.1 0.5 88.4 89.8 91.0 6.9 84.8 15.0 11.5 1.2 23 23 26 27
AAb 85.5 78.2 7.2 6.6 0.4 88.3 90.1 91.3 7.4 85.9 12.5 9,O 1.0 23 26 23 27

hg. 85.3 77.6 ?.7 6.9 0.5 88.4 89.0 90.9 7.1
Std Dv 0.3 0.5 0.5 0.2 0.0 0.3 0.4 0.5 0.2
90% CI 0.3 0.4 0.4 0.2 0.0 0.3 0.4 0.4 0.2

PNLlr PNLTra KIP) OASPLa OUR(A) DUR!P) SC BAND HAXX. NDY BANDS
--me --w-e -e-s ---e-- --e--w ---a-- --- ---- ---- ---- -a--

150 III. FLYOVER -- TARGET IAS 117kts -- 0.9Vh

AZ27 83.8 76.0 7.8 6.5 0.4 87.1 88.3 89.4 6.5
AZ28 84.0 76.6 7.4 6.8 0.5 87.2 88.9 90.1 6.9
AZ29 83.8 76.1 7.? 6.9 0.5 87.1 88.6 89.8 6.8
AZ30 83.1 75.8 7.3 6.7 0.4 86.5 88.2 89.4 6.9

Avg. 83,7 76.1 7.6 6.7 0.4 87.0 88.5 89.7 6.8
Std Dv 0.4 0.3 0.2 0.2 0.0 0.3 0.3 0.4 0.2
90% CI 0.4 0.4 0.3 0.2 0.0 0.4 0.4 0.4 0.2

85.0 13.0 11.6 1.2 - - - -
0:; 0' 1.2 1.5 1.6 1.9 0.1 O.! - - - - - - - -

83.4 16.0 15.5 1.3 23 26 23 27
83.5 12.0 ll,o 1.2 23 26 23 27
83.8 13.0 12.0 1.2 23 23 26 27
83.3 12.5 11.0 1.1 23 23 26 27

83.5 13.4 12.4 1.2 - - - -
0.2 i.a 2.1 0.0 - - - -
0.2 2.1 2.5 0.1 " - - -

* - NOISE INDEXES CALCULATED USING HEASURED  DATA UHCORRECTED
FOR TEKPERATURE,HUHIDITY,OR AIRCRAFT DEVIATION FROH REF FLIGHT TRACK

- TSC2,4-SAHPLE WEIGHTED LOGARITHMIC AVERAGE



Table  13.28

UWCANADIAK  TEST - DULLES INTERNATIONAL AIRPDRT
BELL 206-Ll HELICOPTER

SUMHARY NOISE LEVEL DATA

AS HEASURED *

SITE: 5 CENTERLINE - 150 H. EAST 4UG. 2%,1984

DOT/TSC
3!19/05

EU SEL ALill-- ---- ---- SEL-ALUI K(A) R EPNL---- w-s m-e- PNLr---- PNLTa K(P) DASPLla DUR(A) OUR(P)-^--- ---- s----s ---mm- ------

ICAO

93.5
92.6
91.3
92.6
95.5
93.9
92.7
94.0

94.6
92.8
95.0
97.5

zi
9416

9 1 . 0  15.5
90.8 11.0
89.3 14.5
91.1 14.5

hvg ‘ 90.6 83.0 7.6 6.7 0.4 93.3 94.7 95.7
stc! Dv 1.5
90% Cl 1.9 1’:; 00:: 0”:: 00;; ii kp” 2:

15.0
11.5
13.5
13.0
13.5
13.5
15.5
14.0

91.3 13.9 13.7
;I; 01:; #L;

6 DEGREE APPROACH -- TARGET IAS 57kts. -- TCAO

7.1 90.4 16.5 17.5
5.9 90.6 14.5 14.5
6.8 90.8 13.0 15.5
7.2 88.9 18.0 18.0
6.7 91.8 15.0 16.5

90.5 1;*; 1;*;
1.1
1.0 118 114

K4! 91.9 84.0 7.9 6.8 0.4 94.7 95.1 96.1
K42 90.1 82.4 92.7 94.4 95.3
K43 92.1 84.4 77:;
tI:z 91.8 91.6 84.8 83.1 78;:

ii.39 96j4.t ;6.3
5.8 0.3 9411 9517 9;:: EC=

7.2

66196
67::

93.1 14.5 16.0
90.3 13.0 13.5
91.6 15.0 15.5
;;:4’ :b5:: lb:5 16 0

91.5
1.0 y;; 'f;;J
1.0 1.1 1.1

93.6
94.7
92.8
92.6
‘9:-t.J

95.2 96.4
96.1 96.9
94.8 95.8
93.9 94.6
94.2 95.1
95.2 95.8

93.4 94.9 95.8 6.8

o':so t:: 00:; 00:;

91.8 12.5 12.0
93.3 15.5 15.0
91 7
9116

12.5 12.5
18.5 13.5

90.8 12.0 12.0
93.0 16.0 lb.0

TC BAND HAX. NDY BANDS
--- ----

1.1 25
1.0 25
0.9 25
1.0 25
0.8 21
0.8 25

vi i8* 5

0.9 -
0";: :

0.7 25

00.; :
012 -

0.9 25
0.9 25
07 . 25
0":; ;;

1.1 28
0.8 20
1.0 25
0.7 22
0.9 25
0.6 21
0.9 -
;:2' I

mm- - - -  - - -

b DEGREE APPROACH - - TARGET

E;O 2 90.7 89.9 82.6 83.1
cc14 88.3 80.5
CC16 89.8 83.0
CC18 93.2 85.8
CC20 91.4 83.1
CC22 89.9 82.5
CC24 91.4 83.2

8.1

76:;
“*,p7 ."

IAS 57kts. --

6.8 0.4 25 26 27
25 26 24
25 26
25 $I

24
26 g
25 ‘2”s 26
25 23 26
25 26 27

CZ31 BO.8 82.6 8.3 6.8 0.4
cz33 90.0 82.9 7.1
cz35 90.5 83.8 6.7
CZ37 %%.7 79.8
CZ39 91.9 85.1 ;.Sp .

25 27 26
2525 ;; g
25 26 24
25 26 27

Ava . 90.4 82.8
Std Dv 1.2 2.0 :.;
9oY. Cl 1.1 1 .9 0:9

ob-2
015

to’
0:o

b DEGREE APPROACH -- TARGET IAS 57kts.

- - -
- - -
- - -

25 27 26
25 24 26
25 27 23

2525 if; ii!

6 DEGREE APPROACH -- TARGET IAS 57kts.
25 26 24
25 26 27
25 26 23

2525 z ii
22 34 25

KK52
KK53
KK54
KK55
KK5b
KK57

90.6

;;-9J
9010
89.4
91.9

83.1
84.2
82.9
81.7
fg.J

6.9
248

Avg. 90.7 02.9 7.8 6.7 0.4
Std Dv 1.2 0.9 0.6 0.2 0.0
901 CI 1.0 0.8 0.5 0.2 0.0

Y - NGtSE INDEXES CALCULATED USING WEASURED DATA UNCORRECTED
FOR TERPERATURE,HUHIDITY,OR AIRCRAFT DEVIATION FRGH REF FLlGHT TRACK

TSC2,4-SARPLE  UEIGHTED LOGARITHflIC AVERAGE



Table B.29

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SITE: 5 CEWTERLINE - 150 K. EAST AUG. 28.1984

EU SEL ALB SELdLn K(A) 5-- ---- -__- ------- ---- ---

APPROACH -- EELL QUIET TYPE (SEE TEXT)

Av
%’

83.6 739;  t.f
St Dv 2.4
90% c1 2.3 3.3 x0

i-4 I-:
0:s 0:1

APPROACH -- BELL BUIET TYPE (SEE TEXT!

!Z%*av 83 1’9 0 777.; 0.4 P.3 0.3 7.2 $3.1  0.4

90x ci Ca X i 0.4 6.3 0.1

TAKEOFF -- TARGET IAS S?kts. -- ICAO

5511
Bbl3
BE15
8517
5519
eggLJ

86.2
53.9
85.0
83.0
85.3
85.8
85.1

5.”.5
35.5
38.6
76.7
76.1
75.9

$%*Dv a6 1’1 3 %
0:s 1.1

;.;I

014

#7.; f&l

90x c! Oh 010

TAKEOFF -- TARGET IAS 57kts. -- ICAU

5232 84.9 73.1 7.9 6.7 0.4

5234 85.5 78.0 3.5 6.5BZ36 85.4 77.5 8.0 6.8 8’;
bz3~ 84.9 75.9 9.0 6.8 0:s
5Z40 84.1 76.0 8.1 7.0 0.4

85.0 76.9
k!$; ;b 0.9 0”::

. .5 0.9 0.5

BELL 2Ob-Ll HELIC'ZPTER
SWiARY NOISE LEVEL DATA

AS KEASURED *

EPNL PNLII PNLTm KIP)---- ---- ----- --.d-

94.5 97.4 98.1
88.2 88.5 89.3
90.9 92.4 92.6

t!:: 92:3  a9 3 2 , : 33

9i.z

:34

9z.t

3:;

‘32’:

312

89.9 90.0 90.9
96.6 91.6 92.4
93.0 93.5 94.2
89.1 89.3 89.9
88.0 83.9 88.3

90.2 91.2 93.2
91.5 92.0 93.7
88.3 88.5 90.3
90.3 91.4 93.4
89.0 89.4 91.4
89.3 88.3 90.9
89.0 88.9 91.0

88.5 89.5 91.5
88.8 90.4 92.3
88.8 89.8 91.8
88.4 89.1 91.2
85.2 88.9 90.9

88.5 89.5 91.5
0.3 0.6 0.5
0.3 0.6 0.5

6.6
7.2

k8.5
6=
6:;
6.5
6.7
0.3
0.2

6.6
66:;
66::

DASPLa DUR',A) DURTF')------ ------ ------

95.2
8 8 . 6  1E 1E
91.4 13.5 13.5
88.4 22.0 16.5
91.0 12.0 12.0

9’“.; 1;.9y 1;‘:

27 413 310

90.3 22.5 21.5

89.5 119.35 l;.;
1.4
1.3 x2 x7

5.49 14.5 11.5

83:O
14.5 12.0
20.5 13.0

85.0 15.0 13.5
83.3 lb.5 14.5
83.0 25.0 18.5
83.3 19.0 16.5

a;.; ii.99 y

0:s 219 I:9

803.; l;.; ll’.:

016 310 1:3

TC BAND IAX. NOY BANDSm-w --em ---- ---- --..-

0.7 22
1.4 23
0.4 25
1.0 22
1.0 22

00-4 :
013 -

- - -
- - -
a - -

1.4 23
0.7 24
0.7 25
0.6 24
0.4 24

23 26 27
2422 $ g
2424 ;; ;

- - -
. - -
- - -

2.0 19 22 35 34
1.3 22 34 35 22
:.a 22 22 34 35
1.9 19 22 35 32
2.0 19 22 24 35
2.1 19 22 25 35
2.1 19 22 25 26

a - -
- - -
. - -

210 :*9e ?22 22 2

2.1 22
2.0 22

+I - NDSSE SNDEXES CALCULATED USlNS KEASURED DATA UNCDRRECTED
FOR TEHPERATURE,HUHIDITY,DR AIRCRAFT DEUIATlON FROK REF FLlGHT TRACK

- TSC2,4-SAHPLE UEIGHTED LDGARlTHKlC AVERAGE



Table B. 30

US/CANADIAN TEST - DULLES SNTERNATIDNAL  AIRPORT

BELL 206-Ll HELICOPTER

SUfmARY NOISE LEVEL DATA

AS tiEASURED *

S1IE: 5 CENTERLiNE - 150 N. EAST AUG. 28,1984

EU SEL ALIII SEL-ALUI  K(A) R EPNL PNLs PNLTL K(P)
me --em -m-v ----v-e ---- --- ---- ---w ----- ----

150 ia. FLYQVER -- TARGET IAS 113kts. -- 0.9Uh

AA2 85.0 77.6 7.4 6.8 0.5 88.1 89.7 91.0 6.8 84.5 12.0 11.0 1.3 23 26 23 23
AA3 85.3 78.0 3.2 b,2 0.4 88.2 90.4 91.8 6,3 84.8 14.5 9.0 I.4 23 23 26 27
AA5 84.6 77.5 7.1 6.1 0.4 83.7 89.5 90.8 6.0 84.2 14.5 14.5 1.3 23 26 23 23
AA6 84.5 76.8 7.7 7.3 0.5 97.3 89.0 90.2 7.1 84.0 11.5 11.5 1.2 23 23 26 23
AA3 84.2 fb.9 7.3 6.4 0.4 83.3 89.6 91.0 6.2 83.9 14.0 12.5 1.3 23 23 26 27
AA8 85.0 77.1 7.9 6.9 0.4 87.7 89.2 90.2 3.1 84.3 14.0 11.5 1.3 23 26 23 23

Avg. 84.8 73,3 3.4 6.6 0.4 83.9
Std Dv 0.4 0.5 0.3 0.4 0.1 0.2
90% CI 0.3 0.4 0.2 0.4 0.1 0.2

89.6 90.8 6.6
=01: 0 0.5 0.6 0.4 0.5

150 I. FLYOVER -- TARGET IbS 117kts.  - - 0.9Vh

AZ23 33.6 ?b.6 3.0 6.3 0.5 86.9 88.9 90.0 6.6
AZ28 83.7 76.3 3.0 6.7 0.5 87.0 89.1 90.3 6.7
AZ29 53.4 75.8 7.6 6.2 0.3 96.2 88.0 59.3 6.6
AZ30 82.8 34.1 8.7 6.4 0.3 85.4 86.4 83.4 7.4

Avg. 83.4 75.8 3.6 6.5 0.4 86.4 58.1 89.3 6.8
Std Dv 0.4 1.2 0.8 0.2 0.1 0.3 1.2 1.3 0.4
90% Cl 0.5 1.4 0.9 0.3 0.1 0.9 1.4 1.6 0.5

DOT/TSC
3/19/85

GASPLn DUR(A) BURIP) TC BAND HAX. MY BANDS
-----s ------ --.e--- --- --em emwe ---- ---

84.3 13.4 ii.7 1.3 - - - -
0.3 1.3 1.8 0.1 - - - -
0.3 1.1 1.5 0.1 - - - -

83.8 11.0 11.0 1.1 23 23 26 27
83.9 11.0 10.0 1.2 23 23 26 27
83.3 16.5 11.0 1.4 23 26 23 27
82.6 22.5 12.0 1.0 23 26 23 35

83.4 15.2 31.0 1.2 - - - -
0.6 5.5 0.8 0.2 - - - -
0.7 6.5 1.0 0.2 - - - -

* - NDISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEHPERATURE,HMIDITY,DR  AIRCRAFT DEVIATION FRDH REF FLIGHT TRACK

- TSC2,4-SAHPLE UEIGHTED  LOGARITHW AVERAGE



Table B. 31

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPDRT
5ELL 206-Ll HELICOPTER

SUHHARY NOISE LEVEL DATA
AS HEASURED s

SITE: 1 CENTERLINE - CENTER AUG. 29,3984

DDTJTSC
3 4J85

EU SEL ALh SEL-Km Y.(A) R EPNL PNLr PNLTH-a. --w- em-- ------- -w-- --- -..-- ---- -.,---

b DEGREE APPROACH -- TARGET !AS 57kts. -- !CAD

K(P) DASPLr DURIA) DURIP) TC 8AND NAX. NDY BANDS---- ------ --e-e- -----w --- em-- ---- ---- ----

91.0
91.2
90.5
92.2
92.5
91.1
91.3
92.0
92.2

12.0
16.0
15,o

1.1 25 25 26 24
0.8 22 24 22 25
0.8 25 25 23 26
0.8 25 25 23 22
0.7 25 25 24 26
0.9 23 25 27 24
0.8 25 25 26 23
0.9 23 25 23 23
0.8 25 25 23 23

6.9
0.5
0.3

- - -
- - -

7.2
3.2
6.6
76::

76:;

83.3 20.5 17.0 1.4 22
82.5 21.0 18.5 1.7 22
85.1 19.0 13.0 2.2 22
83.4 17.0 14.0 2.2 22
82.4 19.0 15.5 2.1 22
83.6 19.0 18.0 2.2 19
83.0 23.0 21.5 1.9 22

35 34 22
3522 ;j 33
22 3"s E
22 35 34

2222 iz G!

07.30
0:2

93.3 39.9 16.8
0.9 1.9 2.9
0.3 1.4 2.1

- - -
- - -
- . -

85.9 10.5
85.4

3;:;

;;O
.5

86.085.0 14.0 193':
84.3 11.5 11:s
85.2 14.0 14.5
85.3 13.0 13.5
84.2 13.0 13.5
83.4 15.5 14.0
83.6 13.5 12.5
83.2 18.5 13.5
84.6 l;.; 12.6

i*! .J i:3 z

1.2 22
1.4 23
1.0 22
1.3 23
1.1 22
1.2 23
0.9 23
1.2 23
1.3 23
y*; z;. L

24 26 22
23 26 23
23 26 24
23 26 27
24 23 22
23 26 21
26 23 27
23 26 34
23 26 23
23 26 24
23 26 33

06*ss
0:2

- - -
- - -
- - -

CY2 89.9 82.3 92.5 94.4 95.6
92.9 93.3 94.1
93.3 94.0 94.8
93.6 93.9 94.3
94.3 94.2 94.9
92.2 93.8 94.6
93.4 94.2 95.0
93.7 94.7 95.6
93.6 95.4 96.2

94.2
0.6
0.4

9im6'
014

TAKEDFF -- TARGET !AS 53kts. -- ICAD

BY3 86.0 76.6 9.5 7.2 0.4

ii;
86.2 76.5 9.7 7.3 0.4
86.3 77.5 8.8 6.9 0.4

5~11 85.5 76.9 98.26
;;Wz 85.3 76.1

9.8
312" x:9'

BYli k60 2;: 1015 3;; ;I;

86 0 36.6 9.4 3.3 0.4
!J.Dv 0 .5
90% C! 013 . .5E Oomb Om3

0.0
0.2 0.0

903m63
0:s

89.3
90.0
90.1
89.0
88.9
89.9
90.1
89.6
0”
0:“s

88.9
89.1
!P
88132
89.1
85.5

90.4
90.8
92.8
91.4
90.5
91.3
90.4
Pl.!
0.9
0.6

89.1

k'.5

150 H. FLYOVER -- TARGET !AS !!7kts. -- 0.9Vh
4Y19 84.6 73.9
AY20 85.3 37.7
AY21 84.9 38.5
AY22 84.6 36.7
AY23 84.1 76.2
AY24 84.6 73.1
AY25 84.6 77.3
AY23 83.8 36.4
4Y28 83.1 35.1
AY29 83.3 75.6
AY30 53.4 75.8

88.3 90.6
90.6
91.0
89.4
88.5
89.3
89.6
89.1
83.3
88.1
88.5

91.8
91.9
92.2
90.7
89.5
90.1
90.5
90.1
89.5
89.3
90.2

86.6
86.8
86.6

8im; 819m:
014 0:6

90.5
8

w -

-

NOISE INMXES CALCULATED USING HEASURED  DATA UNCORRECTED
FDR TEH!'ERATURE,HUN!D!TY,DR  AlRCRAFT DEUIATTION FRDR REF FLIGHT TRACK
TSC2,4-SAtlYLE  YEIGHTED LDGARSTHHIC AVERAGE



Table  B.32

EV SEL ALU SEL-ALm-- --em _"..W -------

b DEGREE APPR@ACH -- TARGET 1

SITE: 16 CENTERLINE-CENTER (FLUSH) AUG. 29.1984

CY2
CY4
CYb
CY8
CYlO

K42
CYlb
CY18

Ava . 93.2 85.2
Sta Dv 0.6 0.8 08:70
90% Cl 0.4 0.5 0.4

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-M HELICOPTER
SUMARY NOISE LEVEL DATA

AS HEASURED *

K(A) D EPNL PNLp PNLTa---- --- --me- ..-w- --w-w

CIEi 57kt.s.  -- !CAO

TAKEOFF -- TARGET IAS 57kts. a-- ICAO

9p 907.3 907.76

a:“3 014 015

150 H. FLYOVER -- TARGET MS 113kt.s. -- 0.9Vh

93.2 92.3 94.4
93.3 92.2 94.4
93.7 93.7 96.2
93.092.5 ;;.; ii.;

;;I; 92.2 93:4 94.3 9513

903.42
0:3

9;.;
03

94.9 0.7
0.5

7.1 6.5 0.4 9t.i 9f.f 9:.;

0.2 0.0 014 0:b 016

KIP) DASPLv DUR(A) DUR(P) TC BAND MX. NDY 5ANDSI---..- II..--- ..----a. e-m -I-m ---- ---- -m."-

94.1
93.6
93.5
94.7
55.0
93.5
94.1
94.5
94.6

9a4m:
0:3

12.5
16.0

v
16:;
15.5
17.0
13.0
15.5

87.2 19.5 15.5
5.68

8619

;;.;

lb:0

ii.;

14:o
86.3 18.5 15.0
86.9 18.5 lb.0
86.2 19.0 13.5

89.5 10.0 9.0
88.9 12.589.6 9.0 ‘so.;

88.6 12.0 11:o

2.2 22
2 “15” f;
2.4 22
2.4 19
1.9 19
2.2 22

1.4 20
I.3 20

k6 .5 2o 20
1 05 20
0.6 20
1.3 20
I.2 20
1.6 20
1.8 20
1.6 20

25 26 24
24 25 26
25 24 26
24 23 25

2i44  223 ?”
25 2i iti
24 25 27
24 25 23
- - -
- - -
- - -

34 35 22
34 35 33
22 35 34
35 22 34
22 24 35
35 34 36
34 35 22
- - -
- - -
- - -

26 25 23

2326 ;: ii

26 25 23
25 26 23
- - -
- - -
- - e

Y - NOISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEt!PERATURE,HUff!DITY,OR  AIRCRAFT DE'J!AT!DN FROH REF FLIGHT TRACK

- TSC2,4-SAKPLE  WEIGHTED LDGAR!THII!C  AVERAGE



Table B. 33

US/CANADIAN TEST - DULLES INTERNATIDNAL  AIRPDRT
BELL 206-Ll HELlCoPTER

SUNtiARY  NOISE LEVEL DATA

AS MEASURED *

SITE: 2 S!DEL!NE - 150 n. SOUTH NJG.  29,1984

EU SEL Aim SELdLr K(A) [I EPNL PNL# PNLTr-- w--s w-B* -B----- m-w- --- mm.-- B--- -3---

6 DEGREE APPRDACH -- TARGET IAS 57kts. -- ICAD
CY2 87.9 77.8 10.1 7.8 0.5
if; 88.5 89.1 78.9 78.8 I;.;

lo:1
77.05
715

8.;
CY5 09.1 79.0 015
CYiO 89.3 78.8 10.5 7.5 0.4
~~12 89.0 80.2 a.8 6.7 0.4
CY14 09.5 78.9 10.6 7.7CYl6 87.6 78.6 8.9 6.9 b6:P;
CY18 87.1 76.2 10.9 3.7 0.5

88 6 78 b 10 0
;~%*Dv 0.9 1'1 0:7 24" to4
90% Cl $5 0:7

9:.05 9f.i of.:

0.5 0.2 0.0 016 016 017

TAKEOFF -- TARGET IAS 57kts. -- ICAO

BY3 84.9
%

84.9

BY11  3:
By13 a4:7
BY15 85.5
BY17 04.7

85.0 75.0 10.0 7.3 0.4
0.6 0.2 0.0

0.6 0.4 0.2 0.0

90.6
91.9
91.3
92.2
92.5
91.7
92.7
90.4
89.9

89.4
90.6
90.5
91.3
90.9
91.5
90.6
90.0
88.3

91.1
92.5
92.3
93.3
92.8
93.0
92.9
91.7
89.8

vi!
9th

K!
8814

88.6 86.6
88.7 87.1
89.8 88.5
88.8 88.1

w.3
!l*ls
8913
89.8
91.1
90.8

150 II. FLYOVER -- TARGET IAS 117kts. -- Om9Uh

y.; 8i.77 7.;
015 015 015

AYl9 85.0 76.6
AY2D 83.8 75.4
AY21 85.1 76.9
AY22 83.4 74.2
hY23 84.3 76.1
AY24 83.9 74.6
AY25 84.4 75.1
AY27 84.2 75.3
AY28 81.8 73.5
4Y29 83.1 74.3
AY3Q 82.2 73.2

~%*Dv 8:*:
90% Cl 016

75.0

::'7

6.4 88.4 88.5 90.3
k! 88.6 87.8 88.8 87.8 90.6 89.3
Do:; 87.7 86.8 88.7 86.8 90.1 88.0

00143 88.0 86.988.0 86.8 89.4 87.5
00:: 84.8 87.6 85.1 88.1 .86.2  89.4
PO:45 85.1 86.9 84.7 87.0 85.9 88.6

0.4 83.2 07.3 88.7

OASPLI DUR~AI Du!uP)---m-m -s-w- -w-m-

86.8
87.9
88.4
88.8
88.2

20.0
23.5
24.0
22.0
25.0
20.0
24.0

E50

17.0
20.0
23.0
19.0
22.5
19.5
23.0
20.0
23.5

83.2
E

22.5

E
2310
26.5
24.0
20.0

19.5 2.6 22
21.5 2.7 22
23.0 2.7 22
22.0 2.7 22
19.5 2.6 22
17.0 2.6 22
15.0 2.7 22

803.; 2i.t l;.;

015 119 2:1
02.: :
010 -

8;.; I;.; 1t.i

015 210 213

TC BMD MX. N5Y BANDSm-c mm--

1,7 27
1.9 27
1.7 27

?90 i;
113 27
2.3 27
1.7 27
1.4 27

1.8 22
1.4 22
2.1 20
1.3 22
1.4 22

f.67 8;
114 22
1.1 22
1.6 22
1.7 27

25 27 23
24 27 23
24 27 23
24 23 25
24 23 27
24 23 27
24 27 23
24 27 25
24 25 23

222 22: i:
22 24 34
22 24 34
22 24 34
22 34 33
22 24 33

32 33 34
24 34 27
32 33 34
24 34 26
23 32 22
23 24 26
;i H ii
26 22, 24
23 22 33
27 25 34

* - NOISE INDEXES CALCULATED USING HEAS!!RED DATA UNCORRECTED
FOR TEWERATURE,H!M!D!TY,5R  AIRCRAFT DEU!AT!ON FRO!! REF FLIGHT TRACK

- TSC2,4-SAHPLE  MEIGHTED LDGMITtMlC AVERAGE



Table B.34

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPDRT

BELL 206-Ll HELICOPTER

SUHXARY NOISE LEVEL
AS HEAS!.lRED *

SlTE: 3 S!DEL!NE - 150

EV SEL ALLI SEL-ALr K(A) 5 EPNL PNLr PNLTII-- m--- ---w ------- ---- -mm ---- m--- -s---

b DEGREE APPRGACH -- TARGET !AS 57kt.s. -- SCAD

;?v*$ 84.0 k: . 73.1 1.1 0.7 10.8 0.8 0.5 0.4 3.1 0.2 0.1 0.4 0.0

TAKEOFF -- TARGET IAS 53kt.s. -- !CAD

BY3

iit
BY11
BY13
5Y15
BY17

84.0 74.3 9.7 3.2 0.4

g*;

150 Il.

8:; 74.0 9.7 3.1 0.4 87.5 83.1 89.5 6.3

#.I 00:: 00:: 00134 oo:oo 00:; 60:: 0":; it:34

FLYDUER -- TARGET 1AS Il’lkts. -- 0.9Uh

AYl9 84.1 76.0
AY20 84.4 75.1
AY21 83.9 76.2
AYy22 84.0 74.8
AY23 83.1 74.8
AY24 83.5 34.2
hY25 83.5 74.9
AY23 83.5 74.9
AY25 83.3 74.3
AY29 83.0 74.1
AY30 83.4 33.6

86.5 85.5 86.3 7.0
83.2 84.9 85.9 8.0

87.3 85.1 86.4
88.3 87.6 88.3
87.6 83.1 88.9
8;,2 a;.; a;.:

a:4 017  0:7

88.0 83.6 89.8
87.6 83.0 89.5
83.6 88.4 90.8
87.3 83.3 89.3
83.4 86.0 88.4
83.4 86.6 88.9
87.3 87.0 89.4

&!
8716
83.3
86.4
83.4
86.9

87.1
86.4
87.2

88.8
87.6
88.4
83.8
86.3
87.3
87.3
83.3
87.4
86.1
83.1.

90.4
89.3
89.9
89.4
87.6
89.2

DATA

H. N5RTH AUG. 29,1984

K(P)

7.2
0’
0::

6.8
0 .s-

5ASPLn OUR(A) DU!I(P)------ -..--sr ------

81.6 36.0 24.5
81.5 45.5 26.5
al.3 lb.0
82.0 36.0 32.5
81.2 42.0 30.5
81.3 36.0 29.5
81.7 42.5 34.5
83.6 31.0 23.5
82.8 28.0 19.0

a ; . ;  3;.; 257.;

015 516 314

85.6 22.0 20.5
8 5 . 0  2 6 . 0  20.5
85.6 19.5 14.0
85.3 23.0 18.0
84.6 24.0 20.5
fl:.; g.; 1 7 . 5

. . 20.0

B;f 2t: 18.3
. . 2.4

0.3 1.6 1.8

86.9 lb.0 15.0
85.2 la.0 13.5
88.0 14.5 14.5
85.686.5 f;.;

84.8 17:5
f;.;

16:Q

$; fg.;
8410

;;:tJ g.;

15.5

26:;
17:O  18.0
21.5

TC BAND MX. NDY BANDSs-m --mm -w-w s-w- -e-L

1.2 19 23 24 35
1.4 27 33 32 24
1.b 27 24 23 25
0.8 27 24 23 25
1.5 23 23 24 27
1.2 19 23 22 26
:*:
1:8

3 z 2;: ii
23 24 23 25

{I{ . ,’ -

- - -
- - -
- - -

2.2 22
2.5 22
2.5 22
2.4 22
2.5 22
2.4 22
2.4 22

2.4 -
p”;: :

24 22 34
24 22 35
24 22 34
24 22 34
z: E :;
24 22 27
- - -
. a -
- - -

I.$ 22
1.6 20
1.6 22
1.3 20
1.3 22
1.6 22
b.9 22
0.9 22
1.8 22

8 . ii!

0’;4
012

:
-

2;: ii E!
24 34 $7
23 33 32
26 23 24
23 22 32
23 24 22
34 22 23
ii ;i ii
23 33 32

* - N5ISE INDEXES CALCULATED USING HEASURED DATA UNCDRRECTED
FOR TEt!PERATURE,HUH!DITY,OR  AIRCRAFT !W!AT!ON FROH REF FLIGHT TRACK

- TSC2,4-SAW!mE UEIGHTED LDGARlTHHIC AUERAGE



9 SE!. AL!$i SEL-&.!Il  %!A! a EPHL PULII PNLTllr"" """" ""-- ___"". "" """" "._" """" ---- -----,

6 DEGREE APPROAW -- TARGET IAS 53kts. -- !CAO
CYT 89.2 82.3 6.9 6.2 0.4 91.9 93.6 94.6
CY4 GP.3 88.9 8.4 6.9 6.4 92.2 93.0 93.6
CY6 90.4 80.3 9.7 3.1 0.4 93.: 92.6 93.6
CY8 y).J 83 &.A. -3 93.3 93.7 94.8
;U; yf.2 63.5 81.? 80.3

;*;

$4: 8G.a 79.4
8::

;.; ;.JJ
63 $14 93.0 92.1 92.9 92.3 93.8 93.1

9.4 7.0 0.4 92.8 91.1 91.9
NC0 DATA “““-“““““”CY!4 “““““““““”

CY18 38.9 GO.1 8.8

Avg. 89.6 ai.0 a.7
Stc! Dv 5.7 1.0 em8
90% ci c.5 0.7 0.6

Table B.35

US/CMA>iAN  TEST - DULLES IMTERMTIDtiA!. lli?PORI

BELL W-LS HELIWTERa
WHARY N';'.!SE LEVEL Or:TA

$S MEASURED *

Avl;,. F';.(! 75.1 9.9
Std Dv 0.3 9.3 0.7
90% C! 0.2 0.5 0.5

‘85.4 J9.2
85.9 78.2
85.5 79.0
B5.2 37 b
84.7 3j:3
35.: 36.0
84.5 36.4
84.4 73.7

;g;
k.9

37.1 76.8
76.3

Ave. 54.9 73.5
Std Dv 6.6 1.1
99% C! 0.3. 0.6

3.2 0.4 58.3 a3.5
0.4 0.1 0"

e:J4
0.9 a;.: .Y

0.3 0.0 3.6 0.a

!l?)l,tz.  - - 3.9’kf

6.6 0.4 88.3 90.9 91.2
e.2 0.e 0.6 1.1 1.1
0.1 0.0 0.4 0.6 5.6

K!P) DASPLm DUR!A! DURlF') TC %AND !4AX. ?lLiY FANDS_"._" """""" "^^""" """""" ""W """" """" """_ "". I

6 .5
7.:
3.0
7"*8
710
7‘l -

7.5

90.0 13.0 !3.5
93.8 16.5 16.080.4 23.0 *-I cA.J
90.6
89.7 ?'o".o"89.2 :8:5 J3.5 !V
83.9 22.5 14:;
89.0 17.0 17.5 0.8 20
89.6 10.6 0.9 -
0.9 3.3

I;.; -. . 0.2
i!.6

r
2.L 2.4 0.1 -

25 23 2413Lb 25 24
25 26 24
25 2 6 ;.!7
25 27 2625 23 y2
25 26 23
25 23 22

7.2

E
7.2
7.0
6.911I..

07,:
02

80.9 i9.5 !7.5
79.8 24.0
81.5 23.5 ,2;." .J.5
jgj.2  7" QLJ. 23.0

!*; T,A.2 A..
2.c 22
1.a 22
l.? 22
i.9 22
2.3 22

2.0 -
0.1 -
0.1 -

86.8 9.6 8.5
13.5 :2.5
10.0 9.0
15.0 11.e

a&; 1!.5 2l.B g.5
8416. 13.5 ;:7v::

E
Il.5 ii.0

84:l iti -r'i.5
85.0 17.0 15.0

1.3 23
I.3 23
!.3 23
1.3 23
1.3 23
:.6 23
!.2 28
1.2 23
i.6 23
0.9 23
1.2 23

;*,5 I
02 -

23 26
23 26

$4
1.7

23 26 35
26 23 27
23 26 27
23 26 27
26 23 28
26 2326 23 ifi
23 26 27
23 26 22

i - ND!SE !NDEXES CALCULATED US!NG !%ASURED  DATA UNCORRECTED
FOR TEnPER(ATURE!HUn!D!TY.DR  AIRCRAFT DEV!AT!ON  FRO9 REF FL!GH'j TRACK

DOT/T%:
3/?9/b5

” ” ”

” ” ”

” ” -

- TSC2,4-SMPLE WEIGHTED LOGAR!TtM!C AUERAGE



7.15.7
S.P
77:;
7.7
7.7
7.?
?.P
7.7
8.7
7.4
[i, j
0.4



APPENDIX C

Fully Corrected Data

The fully corrected data is displayed in tables organized by test series
and microphone site. On the left side of the table are the corrected
values for EPNL, SEL, PNLTM, and AT%. The center of the table
contains the amount and type of corrections jn dR. At the right side of
the table is the tracking data given in meters which include acoustical
angle, CPA, SR, CPAR, SRR, ground speed (m/set), and reference speed
(m/set) . The corrections made to the data were as follows:

A1 (~1 = correction for flight track deviation.

A1 (A) = correction for atmospheric absorption.

A2 = correction for the change in event duration with deviations
from the reference flight path.

Madv = corrections for advancfng blade tip Mach number, sometimes
to asA3.

A detailed discussion of data reduction and processing procedures can be
found in Section 5 of this report. The reader may also find it helpful to
refer to Figure 5 , a measurement site schematic, and Figure 13, a diagram
of the magnetic recording instrumentation systems.



T a b l e  C . l

SI-?E: 1

USICL.NADIAN  TEST - DiZLLES INTERNIVIONAL  AIRPOR!

%ELL 206-L! HELICOPTER 080/y;;:J
CORRECTION DATA

CENTERF!NE  - CENTER AUG. 27,1904

CORRECTED CORRECTIONS c,d%)""""""""-""----"""""""""" """"""""""""""""--""""""""
Ev EPNL SEL PNLTui Ah A1I.P) /\l!A) A2

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICCIO
91.3 88.2 94.4
92.9 90.3 94.6
91.9 89.0 93.9
93.0 90.4 94.0
93.7 91.3 95.4
93.0 90.3 95.2
93.0 90.5 93.3
92.7 89.8 94,%
9#.6 87.6 91.9
92.5 89.7 93.7

81.0
Epb
8i.4
84.3
83.6
al.5

0.41 0.26 0.25
0.76 0.64 -0.45

-0.13 -0.22 0.16
0.33 hia -0.25
0.17 0.01 0.26
-0.30 -0.39 0.01
-0.43 -0.49 4.10
0.46 0.33 -0.12
0.24 O.U% 0.09
0.26 0.11 0.15

Avg. 92.5 89.7 94.1 81.7 0.18 0.05 0.00
Std Dv 0.9
90x C! (3.5 i-; ;:bo i-t

0.36 0.34 0.23
0.21 0.20 0.13

TAKEOFF -- TARGET IAS 57kts. -- ICAO

%33
B37
%39
%4l
B43
:;:
ei9
%52

69
GlO
611
613
614

cG:5

96.5
86.1
86.8
86.3
87.4
87.0
87.3
a6,7
86.2

83.0
82.2
82.5

ifg
Y.”

82.9
82.8
82.4

87.9
87.6
88.3
87.9
$4
09:;
88.4
88.0

73.5

Et
7316
73.3
74.1
74.0
73.1
73.5

ato?
02

a;.;
013

a;.;
014

73.2 0
0::

FLYOVER -- TARGET IAS 117kt.s.

y\ -l.al
L.LL -2.27

-0.48 -0.65
-2,s -2.23
;;a$ -0.88
“1*‘3i 1:::;
-1.76 -1.86
-1.64 -1.71
-1.49 -ua 0.06
0.58 0.55 0.27
0.36 0.34 0.17

-- O.P’h

0.42
0.13

-O.Sl

o”fY
-a:13
-0.32
0.25
0.16

82.4 79.6 83.3 70.6 -0.07 -0.20
E-12

82.i

79 80 ‘3 1

7914

83 83.9 ’ 70.4
-;;g

-0.11 0.06
83:: ii’:

83.3 80.0 83.3 69:s
82.4 79.3 82.5 69.6
82.1 79.0 82.2 69.0

%Dv 82.6 0.5 79.5 0 4 83.2 0 6 bi.6’ 0.09 0.06 -0.09 0.05 -0.10 0.14
90x CI 0.3 013 0:s 015 0.07 0.04 0.10

Hadv

IBCTUALI (REFERENCE) SPEEDWsec)
““““” ““““-““““““““““““““““““““““” “““““““““-“.,.”

!Deg) CPA SK CPAR SRR GRND REF

122.4
112.0
123.1
122.2
137.7

Iii .a.
122.2
100.2
116.9

122.7 145.3 119.3 141 3
128.0 138.1 119.3 12817
116.3 138.9 119.3 142.5
121.6 143.7 119.3 141.0
119.2 177.2 119.3 177.5
114.2 213.8 119.3 223.3
112.9 113.5 119.3 120.0
123.6 146.1 119.3 141.1
120.2 122.1 119.3 121.2
120.6 135.2 119.3 133.8

120.0
15.5
9.0

31.7 i9.3
27.9 29.3
29.8 29.3
28.1 29.3
31.1 29.3
28.4 29.3
27.5 29.3

29*330.1 ?33
30.6 $913

29.5 29.3
1.5
0.a E

92.4

24”
106.6
109.0
i11.6
96.1
95.3
96.5

124.1 124.2 150.9 151.0
117.9 li8.3 150.9 m.5
139.5 144.7 EO.9 156.5
E8.6 123.8136.7 144.5 S;,; J . ;;;.;

129.3 139.1128.8 129.6 f’500.;  .5 .$:,”

123.6 123.5 150.9 151:5
125.0 125 . a 150 . 9 151 . 9

100.9
7.2
4 .5

27.9 29.3
25.1 29.3
25.4 29.3
25m728.3 ?33
25.4 i9:3
24.2 29.3
26*626.4 ?i L .
26.1 29.3
1.3 0.0
0.8 0.0

99.6
:;;;;
123.4
118.6
127.7
129.8

300.8 305.1 300.0 304.2
300.0 359.8 300.0 359.8
297.6 337.6 300.0 340.3
301.4 361.0 300.0 359.3
301.4 343.3 300.0 341.6
301.4 381.1 300.0 379.2
299.6 389.7 300.0 390.2

‘E
714

300.3 353.9 300.0 353.5
1.4 28.5 0.0 28.4
1.0 20.9 0.0 20.8‘

57.6 60.2
61.0 60.2
57.7 60.2
57.1 60.2
60.2 60.2
57.6 60.2
61.2 60.2

58.9 60.2
1.8 0.0
1.3 0.0



Ev
CORRECTED CORRECTIONS IdSI-----------------I------- --------_-----------------

EPNL SEL PHLTr ALII AlIP) /\11A)  A2 Hadv
----- ------_---------------------
IDeg) CPA SR CPAR SRR

150 II.

Hlf
Hi8

iii;
H21

124.5 149.0 180.8 150.0 182.0
119.3 124.4 142.6 150.0 172.0
114.5 134.1 147.4 150.0 164.8
120.2 128.4 148.6 150.0 173.5
121.0 142.9 166.7 150.0 175.0

‘E
314

150 1.

FLYOVER -- TARGET MS 130kts. -- Uh

88.6 84.7 91.6 77.8 0.17 -0.06 -0.10 0.73
87.7 83.9 90.5 77.0 -1.66 -1.78 0.45 0.59
87.6 83.9 90.1 76.2 -0.84 -1.03 0.16 0.47
87.2 83.4 90.2 76.6 -1.26 -1.44 0.26 0.62
88.0 84.3 91.2 77.5 -0.20 -0.44 -0.17 0,bS

8;;" 8;;' 9;.; 7;,; -0.76 -0.95 0.12 0.61
,d
0 0:s 016 016

0.75 0.70 0.26 0.09
.5 0.71 0.67 0.24 0.09

FLYOVER -- TARGET IAS 117kts. -- 0.9'Jh

87.2
87.2
87.2
86.6
86.6

E-83

83.8 89.4 76.0
83.9 89.3 75.8
83.9 88.7 75.5
83.2 89.4 75.5
83.3 88.9 75.6
83.2 88.9 75.6
83.6 89.1 75.5

$A; -1.66
470 1;;;;
-1.49 -1.46
y; -;,ps2
-1:Sl i:7;

0.54
0.79
0.57
0.27
0.28
0.36
0.43

125.2
142.4

:;t7
134:;
114.8
139.2

150 L.

8i.48 803.36 809.: 705;6 -1.80 -1.76

013 012 012 011 00;;; 00.;; , 4

0.19 0.46 0.06 0.13

0.14 0.04

FLYOVER -- TARGET IAS 104kts. -- 0.8Uh

1 391 l ;
712

122 85.1 81.6 86.9 73.3 -0.36 -0.55 -0.03 0.40 125.6
124 86.1 82.6 88.7 75.1 0.03 -0.14 -0.16 0.43 129.6
125 85.9 82.4 89.4 74.9 -0.44 -0.61 -0.02 0.46 136.8
I26 86.8 83.6 89.0 75.6 -0.80 -0.92 0.09 0.52 122.2

Table C.2

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
BELL 206-Ll HELICOPTER

CORRECTION DIITA

SITE: 1 CENTERLINE - CENTER AUG. 27,1984

Avg. 86.0 82.5 88.5 74.7 -0.39 -0.55 -0.03 0,45
std Dv 0.7 0.9

0.8 1.0 1':: ::;
0.34 0.32 0.10 0.05

90% CI 0.40 0.38 0.12 0.06
150 II. FLYOUER -- TARGET MS Plkts. -- 0.7Uh
J27
J28 87.1 83.8 88.1 75.4 -0.03 0.39

J29 87.8 85.1 89.4 76.3 -0.35 r,o.;;J30 87.1 84.1 89.4 75.8 0.08 -0:iS ;*;5 0:O: i%
331 88.0 85.3 90.9 78.9 0.13 -0.09 -0.04 Ok

!a 'Dv 8E 8i.t 89.5 1.1 716,; -0.04 0.22 -0.25 0.20 0.04 0.02 0.11 0.48

'90X Cl, 0.6 019 1.3 1:s 0.25 0.23 0.05 0.13

%!P TRACKING DATA Meters)
MCTUAL) (REFERENCE)

128.6

4;:

117.3
133.5
133.1
134.6

12;;;
9.7

1:oJ.; 1:6’.; 15;*; 1 7 3 . 5
6.2

917 1513 010 5.9

126.8 155.2
118.0 193.3

:;S .5 185.8 157.2
St;

12519

ig2.2

192::

150.0 183.5
150.0 245.7
150.0 218.6
150.0 182.1
150.0 211.1
150.0 165.3
150.0 229.8

141.4 173.9 150.0 184.5
147.9 192.1 150.0 194.7
140.8 205.9 150.0 219.2
136.0 160.7 150.0 177.2

141.5 183.1 150.0 193.9
4n9 0.0 18.4
5.7 E L . 0.0 21.6

NO TRACKING DATb
145.6 163.9 150.0 168.9
141.3 194.7 150.0 206.6
147.3 201.7 150.0 205.4
148.2 208.0 150.0 210,5

14;J.f
3:b

1;;‘;
2310

150.0 0.0 197.9 19.4
0.0 22.9

DOT/TSC
7/25/05

SPEEDWsecl-----------..-
GRND REF

65.0 66.9
64.5 66.9
63.8 6b.9
63.3 66.9
62.0 66.9

63.7 66.9
1.1 0.0
1.1 0.0

60.0 60.2
60.3 60.2
60.7 #.2
57.3 60.2
55.6 60.2
58.5 60.2
58.3 60.2

518mi . 6Ei
113 *:a

50.8 53.5
0.2 0.0
0.2 0.0

46.3 46.0
45.3 46.8
46.3 46.8
46.0 46.8
46.0 46.8
0 .5
0 E.5 .



SITE

Table C.3

2

US/CANADIAN TEST - DULLES INTERNATIONK AIRPORT

SELL 256-Ll HELICOPTER
CDRRECTION DATA

SIDELINE - 150 M. SOUTH

CORRECTED-___--------------------- CORRECTIONS I.dS)___-----------------------
Ev EPNL SEL PNLTm ALm /U(P) /U(4) A2

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

91.1
91.7
91.7
95.4
88.9
90.6
92.4
90.5
95.8

89.5
88.3
89.5
88.8
87.6
86.5
aa.
89.8
87.6
87.9

91.1
91.9
91.5
91.7
91.7
88.4
a9.4
93.8

7;78*”
77::
78.5
73.5
75.7
76.2
79.5
77.9
77.6

5.26
5.11
5.57

91,2
95.4

5.49
5.34
5.16
5.31
-;*;;
-5135

5.25
5.34
0.01

5.28
5.17
5.51
5.12
5.56

-5.13
-5.43

0.07
-;:fi27 5.11

5.26
4VP I 91.5 ea.2 90.9 77.6 5.18 5.51 5.56
sta Dv 1.0
90% Cl 0.6 O?bo i-7’ ;:6”

5.24 5.25 0.13
5.14 5.12 5.58

TAKEOFF -- TARGET IAS 'j7kts. -- ICAC
83.3
83.8
83.4
83.9
82.0

iE
a316
a3.4

73.2
73.1
73.4
74.3
71.5
72.8

;t9
72::

-5.86 -5.98
-0.76 -0.95
-5.14 -5.33
-1.04 -1.17
-5.29 -5.42

jy;
-*:52
-0.16
-0.53
-5.29
-5.86
-0.10

FLYOVER -- TARGET IAS 117kts.

83.9 80.5 85.5 70.1
82.2 79.4 al.4 67.8
84.4 85.3 86.2 71.4
83.3 79.4 84.3 69.6
92.7 79.8 82.5 68.8
84.1 85.3 84.6 69.1
82.2 79.1 81.6 68.6

-- 5.9Vh

-5.57 -5.16
-5.13 -0.22

-5.24
J,:
-o:i3
-0.53
-5.19
5.58

i%lV a;.;
517

7i.i
5::

a;.,"
ii4

6;;; -5.02 5.15 -5.16 5.56 -5.oa 0.15
90% Cl 5.9 5.57 5.04 5.11

Madv

H33
037
039
B41
B43

ii;;
849
E2

ho.
std Dv
90% Cl

300 #I.

G9
610
Gil
613
614

&

‘1\;* $L 8.2
358.8
151.3
113.4
96.6

125.1
99.4

103.9
309.8

159.2
9.2
5.3

94.3
l;; *;
9a:4

106.2
95.5

102.5
95.2
97.1

p48*:
2‘C.J

115.0
138.6
119.7

“E *44
120:7
136.4

YJi *;
30:s

AUG. 27,3984
TRIXKING  DATA Meters)
(ACTUAL) (REFERENCE)__--------------------------
CPA SR CPAR SRR

i97.1 214.7
195.5 226.2
191 7
193:4

202.5
197.2

i92.5 259.8
388.6 ia9.9
182.9 223.6
192.7 195.3
i93.4 199.2
187.5 199.4
191.5 255.8

4.1 12.3
2.4 7.1

19; .7 208.9 33.8 29.3
191.7 222.4 35.4 29.3
191.7 202.5 29.8 29.3
191.7 195.4 28.4 29.3
19i.7 258.9 29.7 29.3
191.7 192.9 28.6 29.3
191.7 234.3 28.6 29.3
191.7 194.3 29.3 29.3
191.7 197.5 35.2 29.3
191.7 203.8 35.6 29.3

191.7 256.1
5.5 13.3
0.5 7.7

1956.; 19y.6” 212.8 215.S

3:7 417 5.5 0.0 2.7 1.7

336.2 370.9 336.6 371.4
335.4 506.8 336.6 “J08.6
;;;;
33617

;;!t
337:!

336.6 336.6 387.7 398.8
336.6 337.6

336.4 391.4 336.6 391.6
336.4 487.4 336.6 487.7

SPEED(a/sec)-----------..-
GRND REF

291*: 29a3
016 t::

27.9 29.3

25m3  %25.2
25.8 is:3
25.1 29.3

2b*o ?3323.1
2 6 . 4  i9:3
26.3 29.3

2:-3 2;1T03
518 015

56.9 60.2
62.1 60.2
5a.2 60.2
'57.1 60.2
59.8 60.2
57.6 60.2
61.2 60.2

59.0 60.2
2.1 0.0
1 .5 0.0



Ev

150 L.

H17
Hl8
H19

8:

Table C.4

SITE: 2

US/CAN4OIAN TEST - OULLES INTERNATIONK 41RPORT

BELL 20b-Ll HELICOPTER
CORRECTION DITA

SIDELINE - 150 H. SOUTH 4UG. 27,1984

CORRECTED CORRECTIONS IdB)------------------------- --------------------------
EPNL SEL PNLTn ~LR Al(P) /\lIA)  A2 tfadv

FLYOVER -- TIRGET 14s 13Okts. -- Uh

89.3 85.6 90.6 76.6 0.16 -0.07 -0.31 1.30 110.9
89.0 85.5 90.6 76.9 -0.61 -0.84 0.14 1.18
88.3 84.6 90.0 76.3

106.8
-0.30 -0.52 -0.01 0.84 111.5

89.1 85.5 91.0 77.5 -0.39 -0.67 0.00 1.25 122.7
90.1 86.2 91.3 77.3 0.04 -0.22 -0.25 1.16 107.6

8i.i 805.65  9t.5 706;9 -0.22 -0.46 -0.09 1.15

O-.6  015 0:s 015
0.32 0.32 0.19 0.18
0.30 0.30 0.18 0.17

FLYOVER -- T4RGET IAS 117KTS. -- 0.9Uh

87.4 83.9 88.2 74.2 -0.78 -0.95 0.29 0.18
86.6 83.1 87.6 73.9 -1.29 -1.32 0.44 0.15
86.6 83.2 87.7 74.1 -0.95 -0.97 0.32 0.27
87.1 84.0 87.6 73.9 -0.87 -0.84 0.17 0.13
86.3 82.8 87.3 73.9 -1.00 -1.01 -0.05 0.33
87.2 83.7 1.3 74.5 -0.76 -0.83 0.16 0.29
86.3 83.0 87.2 73.9 -0.99 -1.00 0.15 0.46
y.; 803.;  807.;  704.; -0.95 -0.99 0.21 0.26
013 013 013 0:2

0.18 0.16 0.16 0.12
0.13 0.12 0.11 0.09

150 L. FLYOVER -- TARGET 14s 104kts.  -- 0.8Uh

122 85.2 81.7 85.8 72.4 -0.01 -0.25 -0.11
I24 85.1

0.81
81.9 86.2 72.4 0.13 -0.06 -0.16

;;;

0.86

86.7 86.1 82.9 82.7 88.0 86.7 73.8 73.4 -0.14 -0.27 -0.31 -0.52 -0.03 0.12 0.82 1.04

&!*Ov 85 0’8 7
or9

82 0’6 3 86.7 73.0
90% Cl 017 ::1” ix

-0.07 0.17 -0.28 0.19 -0.05 0.12 0.88 0.11
0.20 0.22 0.14 0.13

150 l . FLYGVER  -- TARGET MS 9lkts.  -- 0.7Uh

$2; 86.4 85.9 83.1 82.7 87.8 86.6 73.6 73.1 -0.01 0.04 -0.21 -0.20 0.14 0.09 0.70 0.78

f?? 85.6 85.2 82.0 81.8 86.6 85.5 72.7 71.4 -0.02 0.17 -0.21 -0.04 -0.04 -0.02 1.11 0.79
531 87.3 83.7 90.0 76.0 0.20 -0.02 -0.05 0.91

I-; 86.1 po.Bs . 82.7 0.8 0.7 87.3 1.7 1.6 73.4 1.7 1.6 0.10 *.#a  0.10-0.14 0.10 0.09 0.09 0.08 0.02 0.16 0.86 0.15

TR4CKING  DATA Meters)
(ACTUAL) (REFERENCE 1--m-w

(Oeg) CP4 SR CPAR SRR
SPEEOWsec  1------------
GRNO REF

211.4 226.3 212.1 227.1 62.0 66.9
194.8 203.5 212.1 221.6 64.9 66.9
201.2 216.2 212.1 227.9 64.2 64.9
197.4 234.7 212.1 252.2 63.3 66.9
207.1 217.3 212.1 222.5 62.0 66.9

Y
611

20;.; 2;g.i 2’02.0’ 2fi.63

615 1112 0:o 1210
6:;3 bti

112 010

126.1 196.4 243.2 212.1 262.6 60.7 60.2
100.3 187.6 190.6 212.1 215.6 60.9 60.3
108.8 194.6 205.6 212.1 224.1 60.7 60.2
106.8 198.1 207.0 212.1 221.6 59.5 60.2
107.3 193.8 203.0 212.1 222.2 55.6 60.2
113.8 198.0 216.5 212.1 231.9 59.3 60.2
112.1 193.8 209.2 212.1 229.0 58.3 60.2
110.8

8.0
5.9

1934.;  2;i.i 212.1 229.6

2:7 12:O
0.0 15.5
0.0 11.4

59.3 b0.2
1.9 0.1
1.4 0.0

98.9 206.1 208.6 212.1 214.7 51.1 53.5
96.9 210.6 212.2 212.1 213.7 51.2 53.5

107.4 205.7 215.6 212.1 222.3 53.7 53.5
148.5 202.5 387.1 212.1 405.5 51.3 53.5

112.9
24.1
28.4

20?24
319

2$95
10219

212.1 0.0 264.1 94.4
0.0 111.0

51.8 53.5

::: t:o”

116.0 206.4 229.8 212.1 236.0 47.3 46.8
97.2 206.4 208.1 212.1 213.8 46.3 46.3

115.6 206.1 228.6 212.1 235.3
113.6

4504 46.8
210.2 229.4 212.1 231.4 46.3 46.8

127.3 210.9 265.0 212.1 266.6 46.1 46.8

�ii l i
1013

2o;;o 2;g.i 2102.0’ 23+;

2:2 1916 0:O 1812
4t; 46*70.2
0:7 0.2



Table C.5

USIC4NAOI4N TEST - OULLES INTERNATIONAL AIRPOtiT

GELL 256-Ll HELICOPTER

CORRECTION DATA
SSTE: 3 SIDELINE - 155 M. NORTH

CORRECTED CORRECTIONS Id81---I--------------------- __-----__-----------------
Ev EPNL SEL F'NLTb 4Lpr /U(P) /\lfA) A2

6 DEGREE APPROACH -- T4RGET IAS 57kts. -- lCfi0
C32

aai
82.7 86.1 71.0 5.26 -5.02

c34 84.2 87.9 73.4 5.40 0.19 5128
C36
c3a
C40 87.9 83.8 88.6 73.2 0.44 5.14 0.12

’c42 87.4 83.7 88.0 73.7 -0.06 -0.13 -0.14
C44 87.: 83.7 85.7 72.5 -0.15 -5.16 -0.46
C46 86.6 82.7 87.2 71.9 5.46 0.25 -0.07
C48 86.5 83.3 86.4 73.5 5.50
C55 86.9 83.1 as.5 71.5

;4,bp “0’;:
.J , L 0.16

4vg.  87.2 8;;; ““1;; 72.5 0.35 5.10 -5.02
Std Ov 5.6 1.5 5.26 0.18 5.24
90% CI 0.5 5.4 *.a, 5.7 5.17 0.12 0.18

T4KEOFF  -- T4RGET 14s 57kt.s.  -- ICAO

$33 87.5 83.4 88.6 72.6 -5.55 -0.69 0.53
537
839 86.7 83.0 87.9 72.5 -0.14 ‘-5.27 -5.55
541 86.0 82.6 86.9 72.0 -5.83843 85.7 a2,O 87.2 71.6 -5.35 p3;

ii; 86.4 85.9 82.3 82.2 87.9 87.2 72.5 71.3 -0.22 -5.56 -5.42 -5:&a

-is;

10:30  -0.63
B49 86.5 82.9 88.2 72.2 -5.48 -5.69 -5.16
B52 85.7 82.1 86.2 70.7 -0.51 -5.65 -0.13

~~-ov a6 0:5 2 a;.! 87.5 7;‘;
9oz Cl 0.3 5:: k8 .5 014

‘0.45 5.21 -5.58 0.19 -5.29 0.23
0.14 0 . 1 3 0.15

300 R. FLYOVER -- TARGET 14s 117kts. -- O.P'Jh

G9
GlO

;I*;
l

7g g.;
☺.

g1 -5.17 -0.29
.2

;;A’$
. J -0.16 0.05

Gil
613 82.4 78.9 al.3 67.7 5.13 -5.07 -5.23
614 85.1 85.7 86.4 75.3

E 84.8 82.5 80.0 78.7 86.1 81.9 70.7 68.5 0:24 kg 15 -pi :Oi

0.05

-;;;f

90X Cl 1.2 #.a 2.5 1.5 5.12 0.05 0.13

#adv

AUG. 27,1954
TRACKING DATA IHete;s)
(4CTUALI (REFERENCE)--------I----------^--------

CP4 SR CPAR SRR

91.0
97.8

124.1
iii.8
158.4

93.8
124.2
109.2

;$*;
J'NO

‘;79’6’; 191.7 5?i.7
TRAdKING DATA

191.7  193.4

NO TRACK!NG DATA
192.5 232.5 191.7 231.5
188.6 203.1 191.7 206.4
iaa.0 39a.o 191.7 252.0
195.4 195.8 191.7 192.1
195.5 236 .5  lP1.7 231.8
196.7 258.2 191.7 253.5

19y4 2y 191.? 256.5
213 11:; 5.0 5.5 11.5 16.5

91.1

91.9
115.1
353.8

95.1
99.9
91.9
93.4

94.5
7.3
4.9

197.5 197.5 212.8 212.8
NO TRACKING DATA

205.5 255.1 212.8 212.9
193.8 256.4 212.8 226.5
252.9 208.9 212.8 219.1
197.2 197.2 212.8 212.8
202.4 255 4 212.8 216.0
196.0 196:l 212.8 212.9
197.2 19?.5 212.a 213.1

198.9 201.7 212.8 215.8
4.5 5.2 0.5 4.9
2.7 3.5 0.0 3.3

118.7
116.6

105.4
116.8
114.4
126.4

336.2 383.1 336.6 383.6
335.4 375.2 336.6 376.6

NO TRACKING OAT4
337.2 342.8 336.6 342.2
33b.7 377.3 336.6 377.3
337.2 375.4 336.6 369.8
537.-j  418.9 j36.6 4 1 8 . 1

SPEEOla/secI^----^-----t.~-
GRNO REF

31.1 29.3
31.7 29.3

30.2 29.3

23no26.0 ?,99’33
27.3 ;,9:3
29.8 29.3
31.5 29,3

29.6 29.3
l.? 0.0
1.3 5.0

27.9 29.3

25.1 29.3
26.2 29.3
25.6 29.3
25.9 29.3
24.4 29.3

2b*626.9 ?33 L .

26.1 29.3
1.1 5.0
0.7 5.0

56.2 60.2
60.6 60.2

57,l 60.2
65.2 60.2
5 7 . 6  60.2
61.2 60.2

58.8 60.2
2.1 0.0
1.7 5.0



Table C.6

US/CI+IN~O!M  TEST - OULLES INTERNATION4L  AIRPORT

Ev

CORRECTED CORRECTIONS (d8)------------------------- --------------------------
EPNL SEL PNLTr &!.a AlIP) All41 A2 Hadv IDeg) CP4 SR CP4R SRR

150 Il. FLYOUER -- TEIRGET IAS 13Okts. -- Uh

H17 88.6 05.0 90.2 77.2 0.29 -0.03 -0.31 1.47 113.5
H18 89.1 85.2 90.3 76.1 -0.58 -0.84 0.13 1.05 109.4
H19 88.3 84.5 90.3 76.1 -0.19 -0.48 -0.01 0.95 109.6
HZ0 89.4 85.5 90.8 76.7 -0.36 -0.67 0.04 1.11 105.6
Ii21 88.6 84.8 90.0 76.6 0.14 -0.19 -0.29 1.31 113.9

27 ‘DV
90% Cl

8:.j 8z.t 9i.i 706h5
0:; 0:4 a:3 0:s

-pg -yg
0134 0:32

-;.;; ;.;;

0:19 0:20
"3oh4
313

150 n.

tli
44
45
46
47
48

FLYWER -- T4RGET 14s 117tts.  -- 0.9Uh
86.6 83.1 87.6 74.2 -0.77 -0.86
87.2 83.5 87.4 73.2 -1.29 -1.37
87.9 84.2 88.4 73.9
85.5 82.2 {8,; ;;.;

y$ -g
87.1 83.5
86.3 82.9 87:7 7414

-0:98J -1;oi
-0.76 -0.77

87.4 83.8 87.8 73.4 -1.00 -1.Ob

y.89 83.3 87.5 703.:
0.6 0.9

016 0.5 0.6 0:"s
-; .;; -; .;;
0146 O:i2

FLYOUER -- T4RGET IAS 104tt.s. -- 0.8Uh

0.28 0.20 109.7
0.40 0.13 121.4
0.31 0.24 124.1
0.74 0.15 124.3

-0.06 0.29 124.8
0.00 0.33 94.4
0.14 0.41 129.2

0.26 0.25
0.27 0.10
0.20 0.07

ifs
819

ily,; 2;g.i 2y.o’ 2;g.t

717 14:4 0:o 15:s
5E &Oe20.0
1:s 0.0

150 n.

122
124
125
I26

86.3 82.5 87.1 72.6 -0.05 -0.27 -0.06 0.72 104.4
86.9 82.8 88.1 73.3 0.15 -0.08 -0.21 0.76 105.2
85.4 81.8 86.3 73.1 -0.06 -0.30 -0.04 0.93 115.6

4v
St!* Dv
90% CI

860.; 820.5 8;; 73.0
1:3 019 1:s 00;:

0.01 0.12 -0.22 0.12 -0.10 0.09 0.80 0.11
0.20 0.20 0.16 0.19

FLYG'JER -- TMGET I4S 91kt:ts. -- 0.7Uh
86.1 82.2 86.5 72.8 0.06 -0.19 0.14 0.79
86.4 82.4 86.5 72.0 0.06 -0.19 0.09 0.70
84.7 81.1 85.6 71.7 0.01 -0.21 -0.04 1.26
85.9 81.9 86.6 71.8 0.23 -0.02 0.02 0.70
85.3 81.9 87.0 72.9 0.23 -0.01 -0.04 1.02

108.4
6.2

10.5
150 n.
J27
528

$f

112.0
109.8
117.8
105.7
129.9

k&h
IIt;,;

016

8;.Sp

0:s

8;.;

015

7i.i

015

0.10 0.12 -0.12 0.10 0.08 0.03 0.24 0.89

90% Cl 0.10 0.10 0.08 0.23
Y;o
8:9

2y.30 2;;,; 2li.o' 2;g

2:2 22:b a:0 21:i
4t*; 46070.2
017 0.2

SITE: 3

BELL 206-Ll HELICOPTER
CORRECTION DAT4

SIDELINE - 150 H. NORTH 4M.i. 27,1984
TR4CKING  DATA Meters)
MCTUK) (REFERENCE)

211.4 230.6 212.1 231.4
194.8 206.6 212.1 225.0
201.2 213.6 212.1 225.2
197.4 205.0 212,l 220.2
207.1 226.6 212.1 232.0

2op; 2if.i 2102if 22t.97
6:s 11:l 0:O 417

196.4 208.6 212.1 225.3 60.6 60.2
188.1 220.4 212.1 240.6 60.3 60.2
195.2 235.7 212.1 256.2 b0.7 60.2
167.9 203.3 212.1 256.8 59.9 60.2
194.4 236.8 212.1 258.4 55.6 60.2
198.0 198.6 212.1 212.7
194.4 250.9 212.1 273.8

57.1 60.2
58.3 60.2

206.1 212.8 212.1 219.0
210.6 218.3 212.1 219.8
205.7 228.0 212.1 235.1

NO TRACKING D4TA
207.5 219.7 21k'o 224.7

42:: 13;: 010 1:::

206.5 222.7 212.1 228.8 47.3 46.8
206.5 219.4 212.1 225.4 46.3 46.3
206.1 232.9 212.1 239.8
210.2 218.4 212.1 220.4

45.4 46.8
46.7 46.8

210.9 274.7 212.1 276.4 46.2 46.8

SPEEOWsec)-------------
GRNO REF

kg f;s.;

b4:2 b&:9
63.9 66.9
61.5 66.9

51.6 53.5
50.7 53.5
51.9 53.5

5'o"6 53=5
110 bo:oD



Table C.7

USiCANkD!A?~ TEST - DUtiES INTERMTIOM?  4IRPORS

CORRECTED 4:~~RECTjfi~S (65)______-____--___^-------- ______--___---_-_---------
EV EPNL SEL PHLSr k?a: /\l!F') /?':!A) A?

6 DEGREE GYPROACH -- TARGET !AS 57kts. -- !CA[!

C32 93.4 ?O.l Y4.5 81.4 5 .55 0.35 0.22
c33 93.1 90.6 92.9 30.5 0.47 0.25 5.04C3b 91.2 aS.4 94.0 al.1 5.10 -5.03 OS'12
C38 91.3 88.5 92.5 79.5 5 .50 5.27 -0.25
c40 92.1 89.7 92.0 85.5 -r?,27 -9.39 5.58
c42 95.9 aa. 92.9 81.1 -5.82 -5.94 0.37
c44 92.5 75.2 92.6 r30.5 -5.64 -5.69 5.15
C45 91.4 98.4 91.~. 79.0 ,5.36 0.55 -#.I?
c4a 90.3 87.4 Ga.6 75.9 1.08 8.79 (3.28
c5g 93 a.. 0 39 *.. 3 92.3. 3'9 . 5 -r3.07 -0.20 0.16

Avg. 71.a ay 9::; 7 9 . 9 y\, 5.01 0.12
Std h 1 .D
902 C! 0.6 i:b

;.f =h- 5.56 5.1a
5.9 5.36 5.33 5.1:

SkKEOFF -- T4RGET Ip:s 57kts.  - -  ICkO

R33
537
839
841
843

ET
549
is2

GP
GlO
611
613

E4-5
616

95.2 31.9 85.2 32.5 5.41
F15.3 31.8 85.8 71.3

-p; +;F&
0.18

85.6 31.9 a6.7 71.5 i:oa -;:15 -0 ,55
54.9 a1.9 a4.9 -1.47 -1.56 5.04
a&i 35.5 ;;.; l

35:b
a$.;
31:s E4”

-0.99 -5.33 -!.53 -0.96 -0.21  0.55

a5.6 91.9 3614
3v
7i:a

-5.53 -5.75 -0.32
-! . . !! . . -1.2a -0.18

84.7 31.5 85.3 71.2 -!.33 -1.48 5.25

95.; 81.9 36.1 71.7 -1.05 -i.sa -0.04
5.3 5.2 5.b 5.5 0.59 5.55 0.41
5.2 5.2 5.4 5.4 0.37 5.34 0.26

FLYO’ER -- TARGET IAS 117kts. -- D.9’A-j

33.6 35.3 83.3 71.5 -5.15
83.1 80.4 82.9 69.6 -5.62

y; -;A;

32.6 79.9 33.3 30.9 -5.5! -0:bO -0%
83.3 30.4 a4.4 35.8 -0.12 -0.28 5.12
33.5 79.9 82.9 bJ.9 5.53 -5.15 -0.13
83.5 a5.5 83.5 70.3 5.59 -0.13 0.59

33.2 80.3 a3.4 70.4 4 “.__  31 -5.34 0.50
0.3 5.3 5.6 5.6 5.30 5.24 5.19
0.3 0.3 0.5 5.5 0.24 5.19 0.15

tlbdv

4COUSS IC
ANGLE-----
!DE@

115.5
135.4
li8.2
138.4
142.5
147.7
12:.
1?7::
132.3
‘119.5

135.2
11.2
6.5

lk”p

Y?
!05.?
103.2
93.7
96.8
97.0

99.2
4.3
2.7

338.8
113.3
123.3

it7L .l
125.3

12E
4:2

4%. 27,1984
V4VING DATA Itieters)a. Y.
! GC?ML  1 !REFERENCEI

CPA SR r,PkR SRR

134.5
13a.5
129.2
122.1
125 1
144:7
146.5
131.8

156.2 135.5 155.2
253.7 135.0 253.4
152.6 135.5
208.7 135.5
212.5 135.5
228.5 135.0
147.4 135.5
181.7 135.5
193.1 135.0
151.3 135.0

153.2
253.4
222.0.-.C? 7LJL.
!59.1
169.5
F*$JJ.*

164.3
i53.5

it4m3t eI.J
169.6
!7!.5
175.4
165 2
l&2:!

165.6 195.4 i91.4
153.9 190.4 197.5
l3"?..! lP5.4 195.7
162.3 195.4 191.9
!36.0 195.4 197.6
176.1 195.4 195.5
177.4 190.4 192.6
166.4 190.4 191.7
163.3 195.4 191.3

16;;” 1 7 0 . 2  19&I  19$,”
. 3.7

5.6 5.4 0:O t:O

SPEEOIdsecI------------.-
GRtiO REF

31.7 29.3
35.1 23.3
35.3 29.3
28.6 29.3
28.9 29.3
29.6 29.3

% 29g3
i33:2

29.3
29.3

29.9 29.3

28.9 29.3

26*o E25.3

%
i9:3

2518 $*35
23.4 2913
25.3 29.3
27.2 29.3
26.5 29.3
2.0 0.0
!.3 5.0

57.2 60.2
61.4 60.2
56.7 60.2

61.0 60.2
57.6 60.2
61.2 60.2

5+22 bo=20.0
i:8 0.0



Table C.8

S!TE: 4

WC4N4014N  TEST - DULLES INTERNATION~IL AIRPORT

EELL 256-L! +!EL!COPTER

CORRECTION D4T4

CENTERLINE - 150 B. WEST 4UG. 27,!984

CORRECTED CORRECTIONS (de)------------------------- --------------------------
E V EPNL SEL PNLTr 4111 /U(P) /\l(A) A2 kk.dv

150 a. FLYOUER -- TARGET IAS 130kts. -- Uh

~17 88.5 85.0 91.2 77.8
Hi8 89.9 86.2 93.5 79.5

!p; -p#; $7 5.33
0.73

H19 83.4 35.0 91.2 77.7 -0:;s ?02 0:225 5 . 4 7
E 83.9 88.2 85.5 84.8 91.5 91.3 78.4 77.7 -0.12 -1.45 -0.32 -1.5a  -0.03 0.41 5.65 0.62

Ava. 88.8
0.7 yf 5y 7oa;

-0.37 -0.61 0.02 0.64
std ov
95% CI 0.7 0:b X0 517

0.71 0.67 0.29 0.11
0.68 5.64 0.28 5,lO

155 ok. FLYWER -- TARGET 14s 117kts. -- O.PVh

Al 87.1 33.8 89.5 76.3 5.29 0.10
iif 87.3 87.9 84.3 84.6 89.4 91.0 76.2 77.0

;;a;;
-1193

-;a@+
--1:8i 0";:: %

45 86.9 83.6 89.4 75.9 -1.67 -1.64
46 86.7 83.6 89.4 76.1 -2.28 -2.19 oOAf  . if; .
it 86.7 86.9 83.6 83.8 89.4 89.3 75.3 76.1 43; 43; 002; OJ;

Ava . 87.1 8 3 . 9 -3.82 -1.79 0.48 0.13
sta ov 0.4 0.4 8i.f

0.3 0.3 0:s
76.; 5
0:"s

0.33 0.29 0.15 5.06
90% Cl 0.24 0.21 0.11 0.04

150 1. FLYOVER -- TARGET 'AS 154kts. -- 0.8Vh

122 85.9 32.8 87.5 74.1 -0.65 0.07 0.40 124.0 139.9 163.9 155.5 181.0
124 86.2 83.0 88.3 74.2

1);:
-0.1s -0.16 0.43 112.2 147.6 159.4 150.0 162.5

125 85.7 32.4 88.2 74.9 -O.-b; -5.81 0.56 0.46 !28.b 137.3 176.3 155.0 191.9
126 87.0 83.7 91.5 77.9 -1.02 -1.11 0.20 5.52 121.2 133.3 155.8 155.5 175.3

Av
St!'

860:26 8;; 881.98 75.3 -0.54 -0.68 0.54 0.45
ov

5.7 0:7 2:1 ::i”
0.41 0.45 0.15 0.05

90% Cl 0.49 5.47 5.18 0.06
150 ni. FLYOVER -- TARGET IAS 9lRt.s. -- 5.7Uh

J27 85.6 83.0 09.1 76.5 -"o,$ -0.30 -0.07 0.39
J28 87.7 84.9 90.5 78.0 -0.13 0.01 0.39
J29 87.3 84.7 89.1 76.6 -0:2; -0.46 0.21 0.39
;i: 87.4 86.884.7 84.0 89.1 89.4 76.5 76.1 -0.52 0.38 -0.26 0.07 -0.06 0.04 0.51 0.39

Ma. 85.9 84.3 89.5
706,;

0.02 -0.22 0.03 5.41
Std Ov 0,8 5.8 0.6
90% Cl 0.8 0.7 5.6 517

0 -T
5,&4 'Y

v.20 5.11 0.05
5.19 0.11 0.05

4;;Co;;!" TRACKING D4TA iHeters)
IACTUIL~ IREFERENCE)-----

(Oeg) CPA SR CP4R SRR
SPEEOWsec)-------------
GRNO REF

129.9 149.0 194.1 150.5 195.4
129.9 149.0 194.1 150.0 195.4
132.1 134.3 l81.6 155.5 202.1
121.9 126.8 149.4 150.0 176.8
105.7 144.7 150.3 150.5 355.8

b$.\ it;
b;:9 b&:9
64.7 66.9
64.7 66.9

%fbp
i5:4

1y;j8 7;;; 1y; l8&.

913 o:o ia:0
64-o 606;1.1

21.5 1.1 5:o

131.1
140.1
137.2
125 0
13912
126.4
136.9

;;;a\
124k

;7@
183:;

150.0  150.0193.9 233.7
150.5 225.8

127.1 155.3 150.0 183.2
120.7 184.a 150.0 229.7
128.7 159.8 150.0 lab.2
121.1 177.3 150.5 219.6

573 65.2
60.3 bO,?
ii-; $4
5b:l 65:;
57.3 60.2
58.3 60.2

133.7

k2.5

125 6 175.9 155 0 215 3
316 14.3 510 2513
2.7 10.8 0.0 15.2

58.8 60.2
1.9 0.0
1.4 0.0

51 .b 53.5

5og9 F5550.9
51.3 53:s

121.5

86:;

13;; ‘6;: 150.5 177.6

710 so:9
0.0 12.4
0.5 14.6

146.7 145.3 264.4 155.5 273.0 45‘0 46.8
142.0 147.3 239.4 13.0 243.7 46.3 46.8
143.5 142.6 239.9 150.0 252.3 47.3 46.8
131.5 145.3 194.1 150.0 255.4 46.1 46.8
143.2 150.5 251.4 150.0 250.6 46.3 46.0

1 4 i l 84.5.5
14$; 2;i.i 1 5 0 . 5  2!b4.;

5.5 I. .
i:8 ii.3 0.5 25.5

46.2 46.8.
0.8 0.0
0,8 0.5



Table C.9

USIC4N4014N TEST - OULLES INTERNATIONaL  AIRPORl

BELL 206-Ll HELICOPTER
CORRECTION DATA

SITE: 5 CENTERLINE - 150 t!. E4ST

CORRECTED CORRECTIONS (de)-------------------_---- -------------^------------
Ev EPNL SEL PNLTm ALR Al(P)  /U(4) /\2

6 DEGREE 4WRO4CH -- T4RGET 'AS 57tts. -- IC40

C32 91.4 88.4 93.2 79.9
C34 93.4 90.7 95.1 82.4
C36 93.7 91.1 95.9 83.2
C38 94.0 91.5 95.5 83.0
c40 90.8 88.0 91.6 78.8
C42 93.4 90.9 94.8 83.4
c44 93.6 91.0 94.4 81.7
C46 93.7 90.8 96.0 83.1
C48 92.7 89.9 96.2 83.6
c50 93.2 90.5 95.0 82.0

4v
sttov 1.1

93.0 9;.; 9i.84 82.1

90% Cl 0.6 017 018 t%

0.42 0.27 0.04
0.30 0.18 0.17

-0.35 -0.42 0.18
0.44 0.31 -0.38

-0.66 -0.73 0.38
0.35 0.24 -0.23

-0.22 -0.28 -0.14
0.42 0.29 -0.15
0.13 0.00 0.16
0.50 0.34 0.13

0.13 0.02 0.02
0.40 0.37 0.23
0.23 0.22 0.13

T4KEOFF -- T4RGET 14s 57tts. -- IC40

B33 87.8 84.4 90.0 75.5 0.81
837 86.8 83.1 90.1 75.2

$2; I!.;;

839 87.7 84.1 90.4 75.4 -I:66 -i:76 -if,:;
841 87.1 83.8 89.4 75.6 -3.62 -3.63 1103
843
845 88.0 84.1 90.7 75.8 -2.00 -2.04 0.20
B47 88.4 84.8 90.9 76.2 -2.97 -2.93 0.62
849 87.6 84.4 90.6 77.1 -2.49 -2.51 0.26
052

k& 87.6 ti . 84.1 t3 . 90.3  0.5 0.4 75.8 0.6 0.5 -2.54 0.65 0.48 -2.57 0.62 0.45 0.41 0.42 0.30

300 L. FLYOUER -- 14RGET 'AS 117kts. -- 0.9Uh
G9 82.7 79.7 83.6 70.8 0.14 0.03 -0.79
610 83.2 80.4 83.5 70.6 0.61 0.42 -0.66
811 82.6 79.7 83.0 69.2 0.35 0.19 -0.73
613 83.0 80.0 83.2 70.1 0.02 -0.16 -0.21
614 82.9 79.8 84.3 71.1 0.37 0.18 -5.59
615
616 82.7 79.6 83.6 70.9 0.09 -0.15 0.09

82.8 79.9 83.5 70.5 0.26 0.08 -0.48
0.22 0.22 0.35
0.18 0.18 0.29

tbdv

4EE’c-w--w
IOeg)

RUG. 27,1984
TR4CKING D4T4 Meters)
(4GTU4L) (REFERENCE)

CPh SR CPM SRR

115.8
128.0
125.9
92.6

123.6

i;?3”
12619
125.7
124.8

118.6

Y.J

lob.7 118.6 103.7 115.2
105.7 134.2 103.7 131.6
98.9 122.1 103.7 128.0

107.2 107.3 103.7 103.8
95.4 114.6 103.7 124.4

106.4 130.8 103.7 127.5
100.4 101.2 103.7 104.5
106.9 133.6 103.7 129.6
M3.5 127.5 103.7 127.6
107.5 130.9 103.7 126.2

lot;

2:4

ly5

617

103.7 OgO 121.8

0.0 ‘60.03 .

90.1
108.6
106.6
110.3

96.3
97.7

114.2

86.6
82.3
91.6
75.3

89 .i”
81.0
84.9

NO

86.6 111.4
86.8 111.4
95.6 111.4
80.3 111.4

TR4CKING D4T4
89.6 111.4
81.7 111.4
93.1 111.4

TR4CKING D4TA

‘*s3*~
614

854 .44  8;.; ll;.; “115.;

410 411 0:O 2:9

121.9

Y*G
126:2
114.9

128.4

304.3 358.6 300.0 353.5
316.3 344.7 300.0 326.9
308.7 311.7 300.0 302.9
298.6 369.9 300.0 371.7
308.4 340.1 300.0 330.8

NO TRlICKING D4T4
298.6 381.0 300.0 382.8

Y*:
9:2

302.; 3;; .; 30;‘; 344 .;

516 2012 010 24:7

SPEEDWsec)-----------.u-
GRNO REF

E E
2915 2913
27.5 29.3
30.1 29.3
28.3 29.3
27.7 29.3
29.0 29.3
30.4 29.3
31.1 29.3

291.53  29m3
017 t::

29.3 29.3
22.6 29.3
26.3 29.3
27.7 29.3

25.9 29.3
26.6 29.3
25.4 29.3

226m:  P.05
1:s 0:o

56.4 66.9
59.7 66.9
57.8 66.9
57.1 60.2
59.7 66.9
61.2 60.2
58.6 64.6
1.8 3.4
1.5 2.8



Table  C.10

'JSICANAOI~N  TEST, - DULLES INTERN4TION&L  4IRPORT

BELL 20b-Ll HELICOPTER

CORRECTION DATA

SITE: 5 CENTERLINE - 150 M. EAST AUG. 27,1984

CORRECTED CORRECTIONS IdG)------.__-----------___I__ --------------I-----------
Ev EPNL SEL PNLTII 4111 AlIP) /U(A) /\2 #adv

155 oh. FLYOUER -- TCIRGET !kS 135kts. -- Uh

H17 89.2 85.3 91.7 78.5 0.19 -0.56 -5.37 5.73
tl:; 88.3 88.3 84.7 84.7 90.3 91.1 77.3 77.3 -5.88 -1.39 -1.11 -1.53 5.22 0.34 5.47 5.59
;;; 88.6 88.1 85.0 84.7 91.8 91.6 77.9 78.0 -5.31 -1.14 -5.57, -1.33 5.55 5.32 0.65 0.62

-0.71 -0.92 O.!O 0.61
0.64 0.60 0.30 5.09
0.61 0.57 5.28 0.59

150 L. FLYOVER -- TIT(GET 14s 117kts. -- 5.9Uh

kl 87.5 33.7 89.1 75.6 -1.92 -1.92
f142 86.6 87.1 33.5 84.0 89.1 89.8 75.9 76.5 -1.34 -2.53 -1.35 -2.45

E 86.3 86.8 a3.1 83.3 39.3 89.4 75.6 75.6

ii 86:s 86 6 ;;.l .2 89.4 89.2 ;::1'

~J*ov 86 0.3 7 803.54 809.34 75.7 -; .46,6 -; .&I
90% CI 012 012 012 PO'45 . 5:3J3 0131
150 L. FLYOVER -- TARGET IAS 154kt.s. -- 0.8Uh

122 86.2 83.2 88.4 75.1 -0.27 -0.46
124 85.9 83.0 87.9 75.0 5.04 -5.12
125 86.5 83.5 89.0 74.7 -0.22 -0.39
126 86.6 83.7 87.6 74.6 -0.65 -0.75

4v& "60.3s 830.23 880.26 74.8 -5.27 5.28 -0.43 0.26
90% Cl 0:4 0:s 0:7 t-3' 0.33 0.30
150 ri. F!.YOUER -- TARGET IAS 9lkts. -- 0.7Vh

0.60 0.10
om790.45 :*1":
5.34 0107
5.19 5.16
0.29 0.16
5.27 0.23

0.42 5.13
0.21 5.56
0.16 5.04

-0.04 0.40
-pi

0:50

;.;g

0152

126.2
102.3
131.3
122.8

0.11 0.45 125.6
0.29 0.05 12.7
0.34 0.06 14.9

J27 # 88.3 79.0 0.04 -0.15 -0.02 0.39
J28
J29 87:3

\$

34:;
a9m2

2:
O.O! -0.22 0.04 0.39

89.5
7516

-0.24 -5.40 -0.58 0.62
J30 86.5 83.4 80.3 0.47 0.19 -5.15 0.39
J31 87.1 84.1 89.1 75.6 0.09 -0.15 0.56 0.51

k!*ov 86 0:s a 803.68 a;.; 7;;’ 0.26 5.07 -0.15 0.21 -0.02 0.07 0.10 0.46

90% Cl 0.4 0:s 5:s 0:: 0.24 0.20 0.07 0.10

ACOUSTIC TRACKING DATA Meters)
4NGLE (ACTUAL) (REFERENCE)--m-e
(Oeg) CPA SR CPIR SRR

149.1 184.8 150.5 185.9
127.9 159.3 150.5 186.8
n;.; ;;;.i i~O.0 $95.1

141:l 186;: :&o” :;ii::

13;.3
813

i;;.;
ii:1

150.5 0.5 195.5 5.8
5.5 5.6

126.2
i26.6
129.8
126.3
130.9

12f.i
L.‘
2.1

131.1
147.8
144.8
126.2
145.4
135 2
146:O

123.5 163.9 150.0 199.2
118.1 221.8 150.0 281.6
132.3 229.7 155.5 265.5
132.4 164.1127.2 199.7 ;2;.; AJ .;;EJ.;

130.0 134.5 150.0 21z9
132.3 236.5 150.5 268.2

13;;;
6.0

128.0 205.5 15;.; 2;j.i

:*i 3om3. 22.3 0:o 2710

142.9 177.5 155.5 lf$s.a
148.2 151.7 ;$m; ;;;m;
143.9 191.5
138 .7  lb5 .0  1:30:0 17814

14;; i;;.; 155.0 179.3

4:b
0.0 19.3

25:0 5.5 22.7

136.2
133.2
131.1
147.6
138.b

147.2 212.5 150.0 216.6
145.9 205.2143.4 195.4 i;;.;

152.5 284.9 i;O:O

?;;.,9

i85:i
147.0 222.5 150.5 227.5

‘367m44
611

147.2 222.1 155.0 225.8
3.3 37.1 0.0 32.2
3.2 35.4 5.0 30.7

SPEEO(?Aec)----------m-e
GRNO REF

61.1 66.9

64m364.5 6666’97
64.8 b&:9
63.9 66.9
63.7 66.9

l’ 2:1:“s I

59.8 65.2
65.3 60.2

58.8 60.2

lm31.3 i-8.

51.1 53.5
51.1 53.5

ii.; . 53.5 53.5

53.0 53.5

32;; oD:o"

45.9 46.8
46.3 46.8
44.4 46.8
46.3 46.8
46.7 46.8

4E
0:9

‘o”*:
510



T a b l e  C . l l

USICANADMN  TEST - DULLES INTERNhTTONK MRPORT

SELL 206-Ll HELICOPTER
CORRECTION DATA

SITE: 1 CENTERLINE - CENTER

CORRECTED CORRECTIONS ',dS)-----------"------------- --------------------------
Ev EPK SEL PHLTII Ah /U(P) AlhI) /\2 Hrtdv

6 DEGREE APPROACH -- TARGET MS 57kts. -- ICEIO

cc10 92.9
CC12 92.9
CC14 90.4
CC16 90.4
CC18 93.4
CC20 92.9
CC22 93.5
CC24 93.2

90.2
90.1
87.4
87.7
91.1
90.1
9900.95.d

94.8
96.1
93.2
93.8
94.8
94.3
94.2
95.1

81.6

iE
8112
82.3
81.7
82.3
82.2

-0.04 -0.06
-0.13 -0.13
-0.78 -0.74
-0.53 -0.52
-2.23 -2.12
-0.33 -0.33
-1.04 -1.00
0.32 0.28

-0.10

0.69
-0.03

AV
St?

92.4 89.7 94.5 81.9 -0.59 -0.58 0.18
Dv 1.3

90% c1 0.9 0':; 00:: 00;:
0.79 0.74 0.47
0.53 0.50 0.31

6 DEGREE APPROACH -- TARGET 11% 57kts. -- ICAG
cz31 93.0 90.4 94.3 82.2 -0.66 -0.64 -0.07
CZ33 93.0 90.1 94.0 80.8CZ35 93.0 90.4 93.4 81.0 -;J~ yg -$A$
CZ37 92.6 89.7 94.9 82.0 0169 0:64 0:02
CZ39 92.1 89.7 93.6 81.5 -1.17 -1.12 0.31
!%Dv 92.7 0 4 9;,;

90X CI 0:s 0:3

904.;

0:6

81.5 0.6 -0.33 0.80 -0.32 0.76 0.16 0.05

0.6 0.77 0.72 0.16

6 DEGREE APPROACH -- TARGET 11% 57kts.
K41 93.1 90.1 94.2 81.2 -pi -'dv& 0.40
K42 93.0 90.1 94.7 82.1
K43 92.3 89.4 92.8 80.6 -0:43 -0:4! -E!
tt:: 93.2 93.3 90.8 90.7 94.3 93.7 82.6 81.9 -0.66 -0.76 -0.64 -0.74 0.14 0.13

i: il 'Dv 93 0'4 0 9i.f 9;.Sp 81.7 -0.52

90% CI 014 015 017 if l k;!+ l J

-0.52 0.76 0.23 0.10

0.72 0.22

6 DEGREE APPRDACH -- TARGET IAS 57kts.
90.3 87.2
93.4 90.7
92.4 89.7
90.6 87.8
89.9 87.0
92.4 89.8

-0.90
-1.33
-0.69
-0.12
-0.77
-0.78

-0.88 -0.07
-1.30 0.06
-0.67 0.14
-0.14-0.75 $2;

-0.76 -0112

88.7 92.6 80.0 -0.76 -0.75 -0.04
1'13" ::7" ::Et 0.32 0.39 0.31 0.37 0.10 0.12

.

4~15. 28,1984
TRhCKING DATA Meters)
(ACTUAL) (REFERENCE) SPEEDWsec)

-----------------_---------- -w---------s-
CM SR CPAR SRR GRND REF

118.0
118.6
125.9
122.8
127.9
123.0
124.5
123.2

118.9
117.9
110.3
312.8
252
106.!
123.1

134.7
134.2
136.1
134.2
119.8
137.4
129.8
147.1

135.1 28.6 29.3
135.9 30.2 29.3
147.2 30.0 29.3
142.0 23.9 29.3
151.3 29.3 29.3
142.4 30.0 29.3
144.8 31.7 29.3
142.6 29.8 29.3

123.0
3.4
2.3

11;; 13y6 11;; 14z.7

5:9 511 0:o ;:6'
2k34 29-3
116 t!:t

124.3
102.8
132.7
114.6
133.3

$1 .5 134.6 126.7 119.3 119.3 144.5 122.4
109.1 148.4 119.3 162.3
127.9 140.7 119.3 131.3
105.4 145.0 119.3 164.1

27.4 29.3
29.4 29.3
28.0 29.3
31.0 29.3
28.7 29.3

%
12:3

11;.; 13;‘; 11g lg.;

9:3 a:2 010 17:6

28.9 29.3
1.4 0.0
1.3 0.0

109.4 101.6 107.7 119.3 126.5 28.5 29.3
112.6 127.9 138.5 119.3 129.3 29.2 29.3
130.0 113.5 148.2 119.3 155.7 288.6 29.3
97.3 109.7 110.6 119.3 120.3 28.4 29.3

133.4 111.0 152.7 119.3 164.2 28.7 29.3

116.5
15.0
14.3

“92.;  1;;.; ‘lop.; 1;;.:

9:1 20:1 010 18::
2i*3 2E
013 010

97.3 108.0 108.9 119.3
92.6 103.0 103.1 119.3

132.6 110.4 150.1 119.3
92.8 117.1 117.2 119.3
99.1 109.5 110.9 119.3
127.6 109.4 138.1 119.3 150.6

26.7 29.3
26.6 29.3
28.6 29.3
27.6 29.3
27.1 29.3
26.7 29.3

107.0
18.2
14.9

109.6 121.4 119.3 132.2
;I; g;; 0.0 0.0 15.8 19.2 2227 29*3

0:6 E

DOT/T%
7/25185



Table C.12

S!TE: 1

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

E(ELL 2WL1 HELICGPTER

CGRRECTION  DATA
CEN‘IERLINE - CENTER 4uG. ?a,1984

CORRECTED CORRECTIGNS  !r!B)----------_---------_____ ----------------__-_______
Ev EPNL SEL PNLTm ALm /ilIP) /?l!A) /\2

APPROACH '-- BELL DU!ET TYPE !SEE TEXT)
M47 -O.bl  -O.bi  0.!3
N48

92.6 ;9,; ;,“j 82.0
91.2 7. , 77.7 1.51 1.39 1.09

f149 8?.3 84.3 Oa.b 74.9 -2.03 -l.98 0.33
g;" 89.1 a7.a 86.0 84.8 as aa. 74.9 I.51 1.38 -0~69

f.6 35.0 -1.13 -!.!4 0.32

I

s; Avg  .c Dy

89.6 ab.5 73.1 0.24

2.2 2.1 2.2 2.1 9f$; L. 2.5 3.1) 2.9 -1"$ 1% -; 11% ST 0.64 11.61

APPR@ACH -- BELL QUIET TYF'E (SEE TE%Tl

NM58 90.0 8b.S 90.0 36.5 -0.21 -0.22 1.03
nM59 87.7 84.5 aka 75.1 -6.64 -0.64 -0.19

tlfzbi  fig
as.1 il6.0 90.3 76.4 -0.35 -0.36 -0.53
88.9 a9.4 a5.3 86.3 88.9 88.5 75.2 74.9 1.81 0.56 1.63 0.43 -‘3.46  0.32

4v
st %’ 9lt

89.13 a5.9 89.3 75.6 0.23 0.18 0.03
0.9 0.8 0.8 0.8 0.99 6.91 0.65

90x cI 0.8 0.8 0.a 0.7 0.?4 Q.E3 0.62

TAKEOFF -- TARGET IAS 53kts. -- ICAG

EBll  88.4 84.8 90.2 36.2 -1.41 -1.42 0.05
~313
BBl5  ;a.; ;:;'

a9.2 75.3 -1.90 -1.89 0.25

Em17  a710 ai?
88.3 3 3 . 0
88.3 73.9

&; ;?A& B;.3 88.5 34.2

BEi5  87:; k: E ;:::

%Dv 87.3 0 9 a;.; a;;'.; 74,5 1.1 -1.09 0.33 -1.09 0.76 -0.06 0.35
90% CI 66 016 016 0.8 0.57 0.56 0.26
TAKEUFF -- TARGET IAS 57kts. -- ICAG

KZ32 86.2 82.8 87.6 33.5 -0.84 -0.32 -0.26
BZ34 86.3 82.9 83.2 33.5
8136 86.3 83.3 S7.9 33.3

-1.38 ;;.;g -;,"p
-0.85

~233 96.3 ;2.! g;" 772.~4 -1.58 -1154 -0?5
BZ40  8 6 . 5 2. , 2. -0.87 -‘).% 0.03

Ava II 86.4
Sttd ai,; a;.; 7;,; -in:0 . 5

-i.oa -0.09
Dv 0.2

0:3 013 0::
0.34 o.la

90% &I 0.2 0.33 0.32 0.17

Hi&/

ACOUSTIC TRACKING 'J&T4 !Meters)
ANGLE IACTUAL) (REFERENCE)----- ---------------------------
tDeg) CPA SR WAR. SRR

136.3
128.3
95.6
96.3

103.5

%‘9’
1810

109.5109.5 158.5158.5 iii.4iii.4 169.9169.9
lp346.10lg.0 !73.2 94.7!73.2 117.4117.4 149.5149.5

.213b:f 94.7 u77’; 113.9
136.1 137.0137.0 117.4

113.4 ii;*9 ?118.2
103.3103.3 106.2106.2 117.4i17:4 120.7120:;

115 8115 8
I?:2I?:2

133 9133 9
33:433:4

117 4117 4
LoLo

135.3135.3
23.523.5

18.318.3 31.931.9 0.00.0 22.422.4

125 1.

E
133:9
102.1

107.9
18.3
17.8

114.1 139.4 117.4 143.5
109.1 110.3 137.4 118.7
:“‘“‘.“b yi.4 il7.4 113.4

La.. 7 1
139.5 142.y :;;:4” g;;;

139.5 lj$k” 113.4 132.5
12.2 L , 0.0 20.1
11.7 23.5 0.0 19.1

94.8
lO1.b
102.1
101.0
97.3
99.6

loo.8
99.6
2.6
1.9

130.9 131.4 150.9 151.4
:E

1269

143 127.3 ’ 150.9 154.0

123:: :% :%
137.1 138.2 150 9 152.1
148.4 150.6 150:~ 153.0
145.2 143.8 150.9 153.6

135.3 137.4 150.9 153.2

I;.; . 10.5 7.3 0.0 0.0 1.1 0.8

90.2 138.3. 138.1 150.9 150.9
91.9 130.7 130.8 150.9 151.0
95.6 137.8 138.5 150.9 151.6
90.1 128.0 128.0 150.9 150.9
91.4 133.6 133.6 150.9 150.9

9;;; 13;,; 134.b 150.9 151.1
. 4.9 0.0 0.3

2.1 4.5 4.6 0.0 0.3

SPEEDh/sec)------ -----._-
GRHD REF

28.3 29.3
42.1 29,3
23.1 29.3
23.9 29.3
28.6 29.3

30.9 29.3
6.3 0.0
6.0 0.0

36.4 29.3
26.6 29.3
25.1 29.3
32.6 29.3
30.0 29.3

30.1 29.3
4 c 0.0
4:J3 0.0

26.6 29.3
23.0 29.3
27.5 29.3
23.9 29.3
22.9 29.3
28.3 29.3
30.8 29.3

26.3 29.3
2.6 0.0
1.9 0.0

25.9 29.3
25.3 29.3
26.1 29.3
2 6 . 8  2P.3
27.8 29.3

26.4 29.3
1.0 0.0
0.9 0.0



Ev

CORRECTED CORRECTIGNS  Id81--------------------__^__ --------------------------
EPNL SEL PNLTb ALa /U(P) /\ltA)  I\2 lhdv

150 L. FLYOVER -- TARGET IAS 117kts.  -- 0.9’Jh

87.6 84.3 90.1 76.3 0.17 0.23
88.2 84.9 90.2 76.2

r1,.;\
87.0 84.0 89.2 76.0 -1;28’

+;$
42; ;=;; ;*z;

87.4 84.2 90.1 77.2 -1.33 -1.28 0135 a:'26
87.4 84.0 90.4 76.3 0.26
87.1 83.7 89.6 76.2

I;.!;
.J

-01.2;
- .J

;\i
# J 0.26

k t1l Dv
90% c.1

87.5 84.2 89.9 76.4 -1.36 -1.32 0.31 0.25

00:: 00134 00:s” 00:: 00.2: 0128 O 34 0115 O la 00 1 0”:

150 L.

4227
Az28
4229
AZ30

FLYOVER -- TARGET IAS 117kts. -- 0.9Vh

87.7 84.1 90.0 76.2 -0.72 -0.71 0.12 0.54
87.9 84.6 91.2 77.5 -0.18 -0.19 0.06 0.54
87.7 84.3 91.3 77.1 -0.43 -0.42 0.04 0.57
87.6 84.1 90.0 76.4 0.06 0.04 -0.17 0.57

Table C.13

SITE: 1

USICINADIAN TEST - DULLES INTERNATIONAL LIRPORT

SELL 206-Ll HELSCOPTER
CORRECTION DATA

CENTERLlNE - CENTER AUG. 28,1984

4v
St? Dv

87 7
O-.2

84.3 90.6 76.8 -0.32 -0.32 0.01 0.55
0.2 0.7

90x cl 0.2 0.3 0.8 0":;
0.33 0.32 0.13 0.02
0.39 0.38 0.15 0.02

4iE’” TRACKING DATA Meters)
(ACTUAL) (REFERENCE)
CPA SR CPAR SRR

SPEED(r/secl-------------
GRND REF

121.1 134.2 156.7 150.0 175.1 57.6 60.2
131.4 124.3 165.8 150.0 200.1 60.0 60.2
131.2 132.7 176.4 150.0 199.4 56.7 60.2
136.1 132.4 190.8 150.0 216.2 59.5 60.2
118.6 137.3 156.3 150.0 170.8 58.7 60.2
127.6 128.6 162.4 150.0 139.4 59.4 60.2

127.7 150.0 191.9
6.7

13i.i
3:;

yy4
11:o

0.0 17.0
5.5 0.0 14.0

128.2 139.1 177.0 150.0 190.9
127.7 146.9 185.5 150.0 189.5
116.7 143.3 160.3 150.0 167.9
120.7 150.4 174.8 150.0 174.4

;;,: ;p

5817 60:;
58.0 60.2

123.3 14ya
1;;: 12;;

150.0 180.6
5.6 517 0.0 11.3
6.6 0.0 13.3



Table C.14

USJCANADDIM TEST - DULLES INTERNATIONAL AlRPDRT

%ELL 2Q6-Ll HELICOPTER
CORRECTION DATA

SITE: 2 SIDELINE - 1% IL SOUTH AUG. 2%,1984

CORRECTED CORRECTIONS <da)------------------------- --_-----------------------
Ev EPNL SEL PNLTh ALr J',lIP) JUtA) J\2

6 DEGREE M'PRO4C.H  -- TARGET MS 5JRt.s.  -- ICAO

cc10
cc12
cc14
CC16
CC18
cc20
cc22
CC24

92.1 89.4
90.9 88.2
88.5 86.1
90.4 88.0
90.8 83.9
91.8 89.6
90.1 83.2
91.5 88.9

39,2
33.4
36.6
3%,9
?%,3
78.6

;F'.2

-0.75 -0.72
-0.09 -0.10
-;A; -:;a

. .5

0.1%
0.03
0.15
0.46
0.2%
00::;

-0.14

4Vvg. 90.8 88.2 91.1 38.1 -0.1%  -0.1% 0.21
Std Dv 1.1. ’1.r

0'::
0.2% 0.27

;;: 0.19 (3.1%
0.20

90% CI 0.8 0.8 0.13

6 DEGREE CIPPROMH  -- TARGET IAS 5Jkts. -- ICM

CZ31  90.4 83.6 90.4 76.8 -0.20 -0.21 -Q.20
cz33 90.8 87.9 89.9 33.1 0.25cz35 91.3 89.1 92.1 38.5  -0.15 $126
CZ33  90.9 88.0 91.2 38.6 0.58 0:52

;$I
-0:O:

CZ39 88.4 85.3 83.4 73.2 -0.38 -0.33 0.16

k!*Dv  90 1’2 4 a7 1’3 7
90% CI 112 1:2

90 1’8 2
113

3;;; 0.39 0.02 -0.00 0.36 -0.02 0.15
2.1 0.37 0.34 0.15

6 DEGREE APPR0M.H  -- TARGET 1 AS 5Jkt.s.  -- ICAO

K41 91.8 88.3 92.8 38.8 -0.45 -0.46 0.05
U42 92.1 89.3 91.3 38.5 0.43 0.35 -0.14

;;z
K46J

9Q,6 91.183.8 88.0 90.1 91.8 36.9 38.1 -0.20 -0.23 -0.22 -0.24 -0.04 -0.02
90.2 83.2 90.8 37.4 -0.23 -0.25 -0.29

;:fDv 99"8' 8% 0'8 2
90x CI 01% 0:s

91.5 1 0

110

3;.;

0:3

-; s; -; .;g

0132 0129

6 DEGREE APPROACH -- TARGET SCIS 5JRts - -  ICAO

KK52 89.4 86.4 90.3 36.7 0 . 4 3  Q-36
KU53 90.6 83.4 90.3 37.0 -0.03 -0.10
KK54 90.6 88.3 92.4 39.6
~~55 91.4 88.6 90.9 38.3

-Q.16 -Q.k9
OA4KK56 90.5 83.5 91.0 77.2 -0.22 -;;;;

KU53 91.7 88.6 92.2 38.6 -0.03 -0.06

:%*Dv 90 0'8 7 87.8 91.3 78.0

90% Cl O:? 00;; 00;; 0’:92
xi 0*05
012;  xi

-x
0113

-0.20
-0.3%
0.03

-0.44
-0.20
-0.44

-0.27
0.1%
0.15

ihdV

CICOUSTIC TRACKING DATA Meters)
ANGLE IACTUAL) (REFERENCE)-----
!Oeg) CPA SR CPAR SRR

SPEEDIhec)-------------
GRM REF

143.2 190.9 318.8 191.3
93.4 195.3 196.0 191.3

103.5 188.8 198.0 191.3
103.2 188.3 193.6 191 .J
113.9 133.3 194.3 191.3

%i
189.3 216.2 191.3

10212
184.0 184.0 191.7
192.6 193.1 191.3

109.5
16.3
11.2

320.1
192.0
201.0
200.3
209.6
218.5
191.3
196.1

188.5 212.8 191.3 216.2
5*5
3.3 E L .

0.0 42.9
0.0 28.8

30.5 29.3
30.0 29.3
y&t q;

L.L I .
29.5 29.3
31.1 29.3
32’8;; g=;.

9*41 290.i
0:s Q:Q

119.1
119.4
104.0

'9018.0'.

'E
11:3

183.2 214.3 !91.? 219.4
l%%:Q 195 5 193.3 224.5 191.3 191.3 193.5 220.1

202.2 212.3 191.7 201.3
183.9 183.9 191,J 191.3

191 4
7:4

205.8 191,J 206.1
16.5 0.0 13.0

3.0 15.8 0.0 12.4

27.5 29.3
‘30.0 29.3
2 3 . 9  2 9 . 3
31,O  2 9 . 3
29.5 29.3

29.2 29.3
1 = 0.0
1:“s 0.0

109.6 181.9 193.2 191.3 203.5 28.6 29.3
126.8 193.9 243.3 191.3 239.5 29.1 29.3
105.4 186.6 193.5 191.3 198.8 28.5 29.3
100.9 186.3 189.3 191.3 195.2 28.6 29.3
103.6 186.0 195.1 191.3 201.1 2 6 . a  29,3

28.3 29.3
Q.9 0.0
0.8 0.O

105.1
93.1

121.1
92.3

106.1
99.3

;!Y 2903.5 29.3

v 29-3
27:;

29.3
29.3

26.2 29.3

103.6

89::

‘19’3 .5 204.8 190.0 191.3 191.3 198.5 193.2
186.3 218.0 191.3 223.8
201.6 201.8 191.3 191.9
195.5 193.0 191.3 199.5
189.4 192.2 191.3 194.4

19;;; 25.; 191.7 0.0 200.2 11.9
5.4 a:7 0.0 9.8

DOT/TSC
?/25/85



Table C. 15

UWCPINADIAN TEST - DULLES INTERNATIONAL AIRPOR!

SITE: 2

SELL 206-Ll HELICOPTER

CORRECTION DATA
SIDELINE - 150 N. SOUTH

CORRECTED CORRECTIONS i.d%)-_----------------------- --------------------------
Ev EPNL SEL PNLTI ALa J\ltP)  JUIA)  J’s2

IVPRO~CH -- SELL QUIET TYPE (SEE TEXT)
843
if48 89.3 86.3 90.9 3J.L
H49 88.4 85.3 92.0 39.1

1.24 -; A; ;A;
-0.42

;g 88.3 85.3 91.6 38.4 0.89 0:37 -O:60
88.3 85.0 89.8 36.6 -0.21 -0.24 0.06

t: 'Dv 0 ‘3i
88 3 ai.2 9; ;: 3;.; 0.33 0.30 0.08

90% Cl #:a 0:’ 111 113
0.81 Q.35 0.6%
0.96 0.88 0.80

hPPROACH  -- SELL QUIET TYPE (SEE TEXT)

;W& ;S$ 86.0 91.4 33.1 0.54 0.43 0.53
85.9 89.9 36.6

~40 so? 83.0 92.8 38.9
-;A; -y; is;

M61 89.3 86.2 92.Q 38.2 O:Ji 0:JbO -0126
313162  8 8 . 5 85.4 89.9 33.0 1.44 1.28 -0.41

8'Dv Q ‘3
a9 3 a;.! 9i.32 33.5 0.58 Q.49 -0.19

0.9
90% Cl 0:6 016 112 0.9

;A$ Q.61 0.55
. L 0.58 0.52

TAKEOFF -- TARGET IAS 53kt5. -- Icha

8811 83.8 84.0 88.2 33.5
a%13 88.3 84.4 89.6 34.5
%als 86.3 82.9 88.8 33.2
8813  86.4 82.4 83.2 32.0
$819 86.4 82.4 88.9 33.2 -0.29 -0.30 -1.01
8823 83.6 83.5 89.3 33.6 0.14 0.11 -0.23
882s 87.8 84.0 88.8 33.7 0.04 0.02 0.09

gi*Dv a3 0 ‘a 3
90% CI 016

a;.;
016

a;.;
016

3i.i
016

-Q.29  0.38-0.31 0.36 -0.34 0.35
0.2% 0.23 0.26

TAKEDFF -- TARGET IAS ‘i7kt.s.  -- ICAO

8232 83.4 83.8 88.1 33.7 -0 .43 -0 .45 -0 .3%
8234 83,s 83.8 88.9 33.6 -0.88 -0.86  -0.34
SZ36  %J.J 83.9 89.3 33.8 -0.63 -0.63 -0.28
8238 86.3 83.1 aa. 33.0 -0.39 -0.3% -0.13
az40  83.6 83.8 88.6 32.9 -0.43 -0.44 -0.07

$Dv 0 ‘4
83 4 a;.; a;.: 3;.; -0.64 -0.63 -0.24

90% Cl .0:4 0:3 0:“s 014
0.20 0.19 0.13
0.19 0.1% 0.13

4;LTg; I c
m----
!Deg)

94.4

R9
104::

98.2
4 .5
5.3

103.5
101.5
102.0
100.9

%’
1oo:;J

lo;;;
2.3

92.4
91.6
93.9
90.1
93.8

92.3
1.6
1 .5

AUG. 28,1984

TRMXING DATA Meters)
r.ACTUAL) (REFERENCE)
CPA SR CPAR SRR

NO TRACKING DATA
214.1 214.3 191.3 192.2
182.3 183.2 191.3 192.3
203.1 2Q9.2 191.3 193.6
laT;.a 192.0 191.3 198.0

193.3 199.8 191.3 194.2
15.6 14.3 0.0 2.3
la.4 17.3 Q.0 3.1

;;;,a .5 200.2 230.8 191.3 191.1 192.0 243.0
201.5 201.5 195.3 191.3
202.3 206.3 191.3 195.0
213.5 213.6 191.3 191.3

210”.;  ai.; 19;;; 22”22.6’

1;:2 $3 0.2 2115

209.3 219.9 212.8 223.1
198.6 202.3 212.8 213.1
209.1 213.8 212.8 217.5
195.3 198.8 212.8 216.6
206.6 208.3 212.8 214.4
21~1 218.1 212.8 215.3
213.1 216.8 212.8 216.5

2Q6.8 211.2 212.8
7.3 8.1 0.0

2127:;

5.4 A.0 0.0 2.0

202 3
19413

202.9 212.8 212.9
194.4 212 a

198.9 199.3 2121%
212.8
213.2

195.9 195.9 212.8 212.8
202.9 203.3 212.8 213.2

198.9 199.2 212.8
3.9 4.0 0.0

21;;;

3.3 3.8 0.0 0.2

D#T/TSC
J/25/55

SPEED(n/sec)-------------
GRND REF

40.2 29.3
2 3 . 2  2 9 . 3
2 3 . 1  2 9 . 3
29.1 29.3

30.9 29.3
6.3 0.0
3.4 0.O

34.2 29.3
28.9 29.3
;4& go;

2913 2913

23.9 29.3
25.9 29.3
2 3 . 9  2 9 . 3
24.3 29.3

54 29*3
29:9 ii:::

224’; 2;e;
1.8 010

25.9 29.3
25.3 29.3
q; q.;

i7:a i9:3



Ev
CORRECTED CORRECTIONS Id%)------------------------- --------------------------

EPNL SEL PNLTII ALa NIP) /hIA)  /\2 tladv

150 Ill. FLYOVER -- TARGET IAS ll’kts. -- 0.9Vh

83.3 84.1 88.5 34.8 -0.21 -0.19 -0.17 0.46
86.6 83.3 83.3  34.8 - 0 . 9 6  - 0 . 9 2  0 . 2 0  6;5?
85.6 82.3 83.4 34.0 -0 .63  -0 .66  -0.01 0.46
83.1 83.8 89.4 35.4 -0.81 -0 .34  0.11 0.52
85.2 82.4 86.9 34.6 -0 .90  -0.89 0.15 0.46
83.3 84.3 89.4 35.4 -0.81 -0.84 0 . 1 9  0 . 5 2

AV
Sti'Dv
90x Cl

150 B.

86.6  83.5 88.2 34.3 -0.33 -0.31 0.0% 0.49
280 002 fk; 0:5 06 0.22 0.23 0.22 0.23 0.12 0.14 0.03 0.03

FLYOVER -- TARGET IAS 11Jkt.s. -- 0.9Vh

AZ23
hga

86.3 83.3 88.1 35.3 -0.36 -0.35 -0.04 0.96
83.8 84.4 89.6 35.4 0.08 0.05 -0.02 1.08

AZ29 86.1 83.0 83.5 34.8 1.01
R30 83.3 84.3 89.6 35.8

4;;; -;20”0
.

-p;
- . J 1.14

4v
S&Dv

87.1 83.9 aa 7 35.4 -0.13 -0.14 -0.06 1.05
0.8 0 6

9Qx Cl 0.9 0:s ;;;
0.4 0.22 0.20 0.06 0.08
Q .5 Q.26 0.23 Q.03 0.09

Table C. 16

SITE: 2

US/CANADIAN TEST - DULLES INTERNATIONAL LIRPQRT
SELL 206-Ll HELICOPTER

CORRECTIW DATA

SIDELINE - 150 H. SOUTH AUG. 28,1984

ACaUSTIC TRACKING DATA Meters)
ANGLE VICTUAL) (REFERENCE) SPEEDI,aJsec)-----
IDeg)

----------------------------  -----------_-
CPA SR CPAR SRR GRfiD REF

112.8
100.9
100.2
%-:
10913
106.4

:o"::

193;; 2;;s; 212.1 226.5
. 0.0 13.8

4.8 16.1 0.0 14.3

111.3 204.6
105.4 212.8
122.6 206.0
106.0 211.3

111.4

98::

208.8  226.4 212.1 230.2
4.1 12.0 0.0 14.9
4.8 14.2 0.0 17.5

212.1 230.2
212.1 216.0
212.1 215.5
212.1 260.2
212.1 212.1
212.1 224.0

212.1 228.3
212.1 220.0
212.1 251.3
212.1 220.3

53.6 60.2
59.2 60.2
53.6 60.2
59.1 60.2

Et6 .5 60=2 60.2

“8o.bs  60=2
0:’ oO:oO

$A# ;;2

58,'s 60:;
58.1 60.2

% 6Q-2
111 0”::



Table C. 17

USJCAN4DIAN  TEST - DULLES INTERN4TIOM4L  AIRPORT

SITE: 3

SELL 206-Ll HELICOPTER
CORRECTION DATA

SIDELINE - 150 H. NGRTH

CDRRECTED CORRECTIONS (da)------------------_------ -----------------_-_I_____
Ev EPNL SEL PNLTB

6 DEGREE APPROIICH  -- TARGET

k 86.4 82.8 86.3
StfDv 1.2
90% Cl 0.9 0':: ::1"
6 DEGREE 4PPROACH -- TIRGET

CZ31 83.6 84.2 86.9
cz33 83.0 83.4 83.6
~35 86.4 83.0 85.2
cz33 85.9 82.6 84.3
cz39 83.8 84.3 83.8

6 DEGREE 4PPRD4CH -- TARGET

ALr AlIP) J\lI4) /\2

IAS 5Jkts. -- SC40

31.6 -0.80 -0.81 0.13
31.8 -Q.33 -0.40 0.24

30.0 -13.13 -0.13
30.8 -0.80 -0.35
31.3 -0.11 -0.11
34.2 -0.33 -0.32
31.6 -0.52 -0.50
31.6 -0.44 -0.44
::o” 0.20 0.28 0.20 0.23

IAS 5Jkts. -- SC40

0.41
0.10
-0.02
E".5
0.20
0.14
0.11

32.5
32.332.2

70.4
33.4

-0.22 -0.21 0.24
0.23-oo*P -;A;

D 2 0:*02

;A;

-0120
-Q.38 -0,33 0.19

32.2 -0.12 -0.12 0.12
1.1 0.24 0.23 0.12
1.0 0.23 0.22 0.12

14s 5Jkts. -- SC40

K41 86.5 83.0 85.4 31.5 -0.46 -0.46 0.05
E 83.0 86.3 83.6 82.3 86.6 86.8 32.4 31.4 0.43 -0.22 Q.33 -0.04 -0.12
E a?:9 83 1 8413  a3 68614 a7 27215  33 2 $;t -0:2i -0.25 -0.23 0.01 0.04

k!'Dv 0.i
a3 0 a;,; 86.5

0.6
90% Cl 0.5 016 0.6

‘02.72
017

-0.14 0.33 -0.16 0.31 -0.01 0.03
0.32 Q.30 0.03

6 DEGREE 4PPRO4CH -- T4RGET IAS 5JH.s. -- SC40
SE& it9 .5 81.6 83.0 83.5 30.2 -0.19 -0.43 -0.21 0.04
;g 86.9 86.0  83.2 83.1

KK5i 84.7 81.3

g;’ 83’9

8216

;;.; 30’; -0.15 0.12 r,o,,4: 0102

69:6 -0.18 -0.21

IO:16  -in;;

-0.08
KK53 87.2 83.6 88.4 34.1 0.03 0.03 -0.43

~~'0~ 86 1’0 0 82.3 0 a 85.2
90% Cl 0:9 0:’ ::8”

31.3 la -0.13 0.21 -0.13 0.18
1:5 0.13 0.15

-0.16 0.18
0.14

Hadv

~~".2
112.9
109.9
1E

9810

103.2
3.1
5.2

103.3
93.3

118.2

1;z

‘O93*!
a:9

110.3
93.0
94.3
98.6

103.0

‘“6x bb
616

110.1
105.0
111.8
106.3
122.9
93.3

108.2

s9:;

AUG. 2ap84

TRACKING DATA MeteA
IACTUCIL) (REFERENCE)_---__-_--_----------~------

CP4 SR CPAR SRR

173.1 138.9 191.3
185.0 186.9 191.3

NO TR4CKIPdG  DATA
18a.J 204.9 191.3
133.7 189.0 191.3
189.3 190.3 191.3
185.3 196.1 191.3
181.9 183.3 191.3

193.4 28.5 29.3
193.3 3Q.1 29.3

208.1 31.8 29.3
203.9 28.?3 29.3
192.3 29.0 29.3
202.9 3 0 . 3  2 9 . 3
193.6 29.8 29.3

187.2 196.5 191.3 201.2
iii?

19114

211’3 193 1

19212

191’3 191 3

191:’

213’4 193 2

19215
183.9 la6.9 191.7 194.9

181.9 194.5 191.3 204.9
193.9 199.4186.6 183.2 ;;;a; ;;;m;

186.3 188.4 19113 19’319
186.0 194.5 191.3 200.4

la;,; 7.; 19;.07 19;-,9

5:’ 41% 0:Q :,:i

186.0 198.1 191.3 204.1
181.2 183.6 191.7 198,4
186.3 201.0 191.7 206.4
189.9 193.9 191.3 199.3

;E.; . g.i .5 191,7 191.3 228.3  192.0

SPEEDlmJsec)----me-----.-
GRND REF

30.4 29.3
29.9 29.3
28.4 29.3
30.3  2 9 . 3
2 9 . 3  2 9 . 3

29.8 29.3
0.9 0.0
o.a 0.0

28.6 29.3
29.2 29.3
28.4 29.3
29.0 29.3
28.8 29.3

28.9 29.3
26.6 29.3
28.2 29.3
28.0 29.3
28.1 29.3
26.3 29.3



Table C.18

USJCEIN4DIAN  TEST - DULLES INTERNATIONAL AIRPORT

SITE: 3

CORRECTED CORREWONS Id%)

SIDELINE - 15Q I!. NORTH

4EE IC-----
!hdv (Deg)Ev EPNL SEL PNLTa ALa /U(P) Al(A) /\2

APPROPlCH -- BELL QUIET TYPE (SEE TEXT)

H43
n48 85.2 81.9 83.2 69.3 -0.01 -0.05 1.48
H49 83.3 80.2 82.0 69.1 -1.11 -1.06 -0.01
ti50 84.4 81.3 82.6 69.4 0.53 0.39 -0.21
ii51 84.3 81.2 83.2 30.0 -0.67 -0.63 0.04

B’; 84.3 ;; , 81.1 0.3 0.8 a;,; 0:’ 6;l.t 015 -0.31 0.72 0.85 -0.35 0.64 0.76 0.3% 0.32 0.91

PPRO4CH -- %ELL QUIET TYPE (SEE TEXT)
tima - 81.5 82.2 69.4 -0.80 -0.78 -
nn59 84.8 81.4 83.2 69.8 0.06 -0.03 -0.79

pg 84.2 - 81.1 80.1 81.9 82.2 68.8  69.2 y; m -p; - m -0.28 -
KM62

Ei’K 84.5 0; , 81.0 0.7 0.8 a;,; 0:~ 609;5 0:5 -0.56 0.4% 0.56 -0.58  0.42 0.50-0.53 0.36 1.61

TAKEOFF -- TbRGET I AS 5Jkts. -- I CA0

86.6
86.4
87.0
86.4
85.7

ko5

SELL 2Q6-Ll HELICOPTER

CORRECTION D4T4

AUG. 28,1984

TR4CKING  DAT4 Meters)
(ACTUAL) (REFERENCE)
CPA SR CPAR SRR

SPEEDlnJsec)---------w-I
GRND REF

96.3
89.9

l%i.

91a1”
6:Q

NO TRACKING DATA
189.5 190.3 191.7 192.9
171.2 131.2 191.3 191.3
193.2 201.3 191.3 196.1
177.8 138.2 191.7 192.1

193.9  185.5 19Ql.07 193.2
11.6 13.5 2.0
13.7 15.9 010 2.3

40.8 29.3
26.9 29.3
28.6 29.3
28.0 29.3

361’6” 2opRo3
3:’ 0:Q

109.2
118.4
100.6

95.0

175.5 185.9 191.7 203.0
188.8 214.6 191.3 213.8
171.7 134.3 191.7 195.0
180.3 181.0 191.3 192.4

NO TRACKING DAT4

3264*! 29a3
25:i ;*33
28.3 2913

‘1005’28
1210

1779.; 1;;.; 190’.; 2ff.i

a : ?  20:’ 010 13:5
258*35

613
209*03

010

82.9
82.8

it3
ad
82.9
83.3

88.2 33.0 -1.34 -1.31 0.00 99.7
89.0 73.2 -0.74 -0.34 -0.23 103.3
83.8 72.9 -0.1% -0.1% -0.23 105.7
87.8 71.9 -0.89 -0.84 -0.45 105.4
88.5 72.8 -0.2% -0.29 -1.54 107.5
86.9

322 -: E -t •~~
0.02 97.0

88.8 . . 0.21 105.3

103.5
3.7
2.8

183.0 189.8 212.8 215.9
198.6 204.4 212.8 219.0
209.1 217.3 212.8 221.0
195.3 202.5 212.8 220.3
206.6 216.6 212.8 223.0
202.5 204.0 212.8 214.3
213.1 220.9 212.8 220.6

ki*Dv 806;: a;.! ai.72 7i.z -0.55 0.48 -0.55 0.45 -0.32 0.58
90% Cl 0.3 0:“s 0:5 0:“s 0.35 0.33 0.43

2oa’,; 2;;.; 21;.; 21;.:

615 %:O 010 213

26.6 29.3
26.4 29.3
27.2 29.3
24.8 29.3
20.1 29.3
28.4 29.3
30.8 29.3

236*33  ?03
2:4 0:O

TAKEOFF -- TARGET 14s 5Jkts. -- SCM

;;3; fl?Q .5 82.4 82.8 87.6 83.9 32.1 72.3 -0.39 -0.4% -0.33 -0.46 -0.42 -0.4%

;n; ;g
85:;

82.6 82.1 87.2 86.8 31.5 31.2 -0.22 -0.32 -0.20 -0.6% -0.42 -0.15
8240 82.2 86.7 71.4 -0.43 -0.40 -0.0%

93.5 204.4 204.8 212.8 213.1
93.8 202.3 204.2 212.8 214.8
93.3 207.6 208.1 212.8 213.2
92.9 193.8 198.1 212.8 213.0
92.0 203.4 203.6 212.8 212.9

85.9 82.4 83.2 71.7 -0.45 -0.42 -0.31
0.1% 0.13 0.1%
0.13 0.13 0.13

94.0
2.3
2.1

2033.; 2035.67 21;.; 2l;.s9

314 314 010  0:’

25.8 29.3
25.3 29.3
26.1 29.3
26.9 29.3
23.8 29.3

216*04
019

70”
010



Table C.19

SITE: 4

USJCANkDIAN  TEST - DULLES INTERN4TION4L  4IRPORT

SELL 206-Ll HELICOPTER
CDRRECTION OAT4

CENTERLINE - 150 Il. WEST AUG. 2a,l984

CORRECTED CORRECTIONS (da)---I--_------------------ --------------------------
Ev EPNL SEL PNLTh 4Lm /‘d(P) /‘d(A) /\2

APPRObCH -- SELL RUIET TYPE (SEE TEXT)

I!47 92.1 89.2 92.9 80.2 -1.35 -1.69 2.30
n48
I449 aa:4

83.5 90.4 73.2 1.64 1.49 -
85.4 83.6 74.3 -0.61 -0.61 0.65

II50 88.6 85.5 88.2 34.8 2.09 1.89 -0.11
n51 88.3 85.3 83.2 33.9 -0.44 -0.44 0.43

Avo * 89.4

a;.; 1:’ a!.; ?!:3

36.2 0.19

ig; ; k’I A. 2.6 2.5 1.62 1 .55 i”;‘: 1:J44 f# 1:22

APPROPlCH -- BELL QUIET TYPE <SEE TEXT)

HH58 90.4 87.0 90.3 36.8 0.53 0.43 1.24
nn59 88.6 85.3 88.4 35.1 -0.23 -0.25 0.10
HH~Q 88.9 85.8 88.6 35.5 0.43 0.37 -0.15
~~61 89.4
ML2 - ;;.; . p; ;i,; J,

0.68 0.60 0.75
2.14 1.9% -

Ava. 89.3 0.31 0.63 0.4%
sta Dv 0.8 a;.:

0::
a;.;

90% Cl 0.9 0:s
J;,;

013
0.83 0.82 0.63
0.83 0.78 0.34

TPIKEOFF -- TARGET 14s 5Jkt.s. -- IC4D

5811 8 8 . 2 84.9 89.0 35.2 -1.39 -1.6% 0.35
8813 88.4 84.9 88.8 35.0 -1.3% -1.29 -0.02
8815 a?.? 84.1 83.3 33.0 - 0 . 4 6  - 0 . 5 0  0 . 4 4
8813  83.1  83.9 83.4 33.1 -1.83 -1.83 0.31
aal 83.0 a3.6 83.1  32.8 - 0 . 3 6  - 0 . 3 3  0.14
5a23 j3$.4’ ;a.; ;a;; ;z.; -0.04 -0 .03 -0 .0%
8825  . A, L. -0.14 -0.16 -0.55

ha. 83.5
St.8 Dv 0.8

a;.; 88.1 33.8
1.0

90X Cl 0.6 0:6 0.3 ii.:

-;A: -pII ;.;;

015: 0152  0:30

TAKEOFF -- TARGET IIS 5Jkts.  -- ICM

az32 84.8 81.8 85.5 31.1 -0.10
BZ34 85.0 81.3 86.1 31.3

;;A; -;.-?t

az36 85.2 al.8 85.3 31.1 -0:lip -b:as”
-0.13
-0.22

az38 85.2 81.3 86.0 30.6 -1.31 -1.63 0.34
az4Q 84.9 al.5 85.9 30.8 -0.61 -0.59 0.0%

@‘; . 85.0 “0.; . 81.3 0.1 0.1 8;:; 0.2 3i.i 014 -1.03 0.41 0.39 -1.03 0.41 0.39 -0.01 0.22 0.21

Hadv

4COUST I c TRACKING DATA (Heters)
ANGLE (4CTUAL) (REFERENCE)mm--- --_-------------------------
(De!) CP4 SR CP4R SRR

108.5
106.6
126.8

% #s5,

Y f
$0

110.0 116.0 132.8 140.0
155.6 162.4 132.8 138.6
123.9 154.3 132.8 165.8
161.3 203.3 132.8 163.4
126.2 126.2 132.8 132.8

135.5 152.6
22.1 34.5

13;.;

010

l;;.;)

21.1 32.9 15:6

123.4 138.8 134.6 132.8 163.1
128.3 130.3  132.8 134.4
133.6 138.5 132.8 133.6
1 4 0 . 8  1 3 5 . 3  132.8 165.8
163.2 163.6 132.8 133.1

‘%
1611

141.8 156.5 .13;.; l;;.;

%a 21ao.2 20.0 010 1711

P
103:;
111.3
103.2

99.4
124.5

;b&% 169.9 190.4 198.6
.5 136.7 190.4 198.5

�O87 l 2961 0

181.5 186.9 190.4 196.1
159.1 130.8 190.4 204.3
136.4 lal.2 190.4 195.5
189.0 191.5 190.4 193.0
183.3 223.3 190.4 231.0

1:;“.;

816

1;;.;

14:5

19;*04

0:Q

21032.14

9:6

92.6 133.6 133.3 190.8 191.0
94.3 169.2 169.3 190.8 191.3
93.3 134.6 136.1 190.8 192.5
94.3 160.4 160.8 190.8 191.3
92.0 139.0 139.1 190.8 190.9

9;:;
2.1

l?;.; l?;.; 19;.; 1 9 1 . 4
0.6

6:’ 61% 0:O 0.6

SPEED(rJsec)-----------.e-
GRND REF

43.3 29.3
43.3 29.3
32.3 29.3

33*f31.4 c*: L .

366m07  209*i
5:s o:o

40.3 29.3

29m329.1 ?99’33
36.4
31.3 $:; i. .

343a94
416

209=i
010

28.3 29.3

26-J31.3 E
30.2
28.6 $1; L .

2a=625.5 3 ,. .

28.5 29.3
1.9 0.0
1.4 0.0

26.3 29.3

23.0 29.3

lml1.0 8.



Table C-20

SITE: 4

USJCINADIAN TEST - DULL&S INTERNbTION4L  CIIRPORT
%ELL 206-Ll HELICOPTER

CORRECTION 04TA

CENTERLINE - 150 ti. WEST 4%. 2a,l984

CO~~~CTEO ’ CORRECTIONS Id%)""""""""""""""""""""____u """"""""""""""""""""_____I
Ev EPWL SEL PNLTn 4Lr /U(P) J\lt4) /\2 #kidv

156 s. FLYOVER -- VIWPyET 14% 117kt.l;. -- 0.9Uh

442 ah2 84.9 90.9 73.4 0.12 0.23
Ah3 87.5 84.4 89.3 36.2

lo,J$ -0.93
. J -1.30 0.32 0.26

!E 89.0
k7

86.0 84 3
8"'s

89.9 90.1 36.9 73.0 -0.86 -0.33 -0.84 -0.32 1.05 0.11 0.26 0.26
!!A? 90 = -0.7% -0.33 0.14 0.26
Ah% a7".4 ii:6 89:;

!p6"B
-1.34 -1.6% 0.52 0.26

4vg. ~1.9 84.9 90.1 76.8 -1.06 -1.04 0.38 0.25
Std Dv 0.6 6.6 0.6 0.4 0 . 4 0  0.3% 0.33 0.01
90X CS 8.5 8.5 0.5 0.3 0.33 0.31 Q,3Q 0.01

150 1. FLYOVER -- T4RGET IAS ll’kts. -- Q.PUh

hZ23 83.7 8404 90.1 76.6 0.15 0.11 -0.10 0.54
4Z28 83.8 84.5 90.6 73.1 -0 01

4Z.28 83.6 84.3 90.4 76.6 ;‘;;0122 -0 'Q?

-0.02 0.54

4Z3O 87.1 83.3 90.1 76.6 0:l’r Ii:!: “0:;;

k,%‘Dv “t”s ‘“0.: 90 0’2 3 36.7 0,lO 0.100.07 0.10 -0.09 0.03 0.55 0.02
90% cs 0:s Q.“4 013 i;; 0.12 0.12 0.0% 0.02

4COUSTIC TRACKING D4T4 (meters)
4NGLE I,ACTUEIL) (REFERENCE)""""" """"""""""""""""""""""""""""
(Deg) CPA SR CP4R SRR

91.3
135.3
123.0
136.0
115.9
124.9

121.1

;E

136.9 136.9 15Qo.Q 150.0
132.1 188.9 150.0 214.6
138.2 164.8 15Qo.0 138.9
140.2 201.8 150.0 215.8

;;@ L .J 154.4 154.2 12Q.Q  LO.0 166.3 182.9

135.5 166.8 150.0 184.8
5.2 24.2 0.0 26.2
4.3 19.9 0.0 21.5

133.6
127.4
131.2
121.3

128.4
5.4
6.3

151.5 209.2 150.0 203.1 59.3 60.2
149.3 188.5 150.0 188.9 59.8 ixb.2
149.4 198.3 150.0 199.5 58.9 60.2
152.8 i3a.a 150.0 135.5 58.5 ~1.2

$5’1,;
1:9

1;:;
15:s

15Q.Q 0.0 192.8 13.3
0.0 16.1

SPEEDIeJsec)"""""""""""""
GRND REF

57.7 60.2
5 8 . 9  6~.2
72.0 60.2
58.6 6Q.2
rJ8.3 6 0 . 2
59.7 6Q.2



T a b l e  C.21

SITE: 3

USJCIN4DDIAN  TEST - DULLES INTERNATIONAL AIRPORT

%ELL 206"Ll HELICOPTER

CORRECTION DATA

SIDELINE - 150 t!. NORTH

Ev

150 k.

4A2
;;
446
AA?
448

CORRECTED CORRECTIONS (da)""""""""""""""""""""""""" """"""""""""""""""""""""""
EPNL SEL PNLTr 4Lwi J\l(P) /\1(4) /\2 Hadv

FLYOVER -- TARGET IAS 11Jkt.s. -- 0.9Uh

86.4
87.2
83.3
86.4
83.2
86.8

83.2
83.8
83.3
83.2

ES.5

83.9
88.4

it6
aaii
88.4

34.3
34.3
34.5

;::7”
34.6

-1.13 -1.12 0.16
-0.93 -1 .oo 0.26
-0.65 -0.6% -0.05
-0.63 -0.30 0.11
-0.12 -0.18 -0.08
-0.33 -0.36 0.19

E.2
0.52
0.46
0.52
0.46

tb%.Dv at.94 8:; a;; 3;;
0:3 012 03 0:2

-0.32 0.36 -0.34 0.33 0.10 0.14 0.4% 0.05
90% Cl 0 . 2 9  0 . 2 3 0.11 0.04

150 L. FLYOVER -- T4RGET 14s ll’kts. -- Q.9'Jh
4223 83.8 84.0 90.1 35.5 -0.34 -0.36 0.02 1.0% 122.9 204.6 243.8 212.1 252.8
4z28 86.4 83.1 86.8 34.1 -0.23 -0.26 0.0% 0.96 120.3 206.4 239.2 212.1 245.3
4Z29 83.5 83.4 89.4 34.4 -0.26 -0.23 -0.01 1.14 105.3 206.0 214.0 212.1 220.4
AZ30 86.0 82.5 %J.% 34.2 0.06 0.03 -0.15 1.01 101.2 212.3 216.4 212.1 216.2

$Dv a6 0'9 9 83.2 88.2 34.6

90% Cl 1:o ::7” 1’:s” 00;;

-0.20 -0.21 -0.02 1.05 112.5
0.1% 0.13 0.10 0.0% 10.3
0.21 0.20 0.11 0.09 12.6

(Deg)

101.6
122.9
117.6
128.2
104.8
101.4

112.8

‘91’67.

DOTJTSC
7/26/ a5

AUG . 28,1984

TRACKING DATA IHeters)
(ACTUCIL) {REFERENCE)

“““““““““““““““““““““““““““”

CPA SR CP4R SRR

190.8 194.8 212.1
194.8 232.1200.2 226.0 $;.;

200.0 254.4 51211
210.4 213.6 212.1
193.6 201.6 212.1

216.6
252.3
239.4
269.8
219.4
216.4

199.0 221.1 212.1 235.3
6.6 21.6 0.0 2 2 . 2
5 . 4  17.8 0.0 18.3

20;; 2p35 2 1 2 . 1  2 3 3 . 8

410 $0 0.0 L .OS0 t42

SPEEDIrJsec)""""""""""".  ."
GRND REF

53.6 60.2
59.9 60.2
56.9 60.2
59.1 60.2
58.7 60.2
59.6 60.2

5?i 6Q*2
019 Il::

58.8 60.2
60.1 60.2
58.3 60.2
58.2 60.2

5i-o8 llos2
019 2:



Table C.22

US/CANADIAN TEST - DULLES INTERN4TIDN4L  AIRPORT

BELL 206"LI HELICDPTER
CURRECTION  DATk

CENTERLINE - 150 H, WEST 4uS. 2a,i994
TRACKING D4TA Itfetew)
(ACTUAL) (REFERENCE)

SITE: 4

CDRRECTED CORRECTIONS Id%)""""""-""""""""-"""-""""" """.-""""""""""""""""""""""
Ev EPNL SEL PNLTm ALm i\llP) AlI41 02

6 DEGREE GPiPPROkCH -.- TARGET 14S 57kts. -- iC40
ccl0 91.8 88.9 93.4 80.3 ‘3.33 0.30 -0.03
cc12 90.9 83.0 92.1 38.9 -0.01 0.13
CC14 89.8 86.9 90.2 36.2 -;;1”: -0.12 0.10
CC16 91.3 88.6 92.9 80.1 0.08
CC18 92.5 BO.1 93.3CC20 92.1 89.3 93.6 81.4 “ff; +; 0.p81.: -0:Qi
cc22 93.1 90.7 93.5 81.6 -1.10

pi

CC24 93.0 90.5 95.1) %2.2  0.65 i:SO -#:I1

Ava. 91.8 e9.2 93.0 80.3 -0.20 -0.20 0.28
Std Dv 1.1
90% CI 0.8 o?; kf

1.9 0.3% 0.73 0.31
1.3 0.52 0.49 0.21

6 DEGREE APFROAC? -- TARGET IAS 57kts. -- ICAD

cz31  92.8 90.3 91.8 ao.4 -0.3: -0.3! 0.23
;g ;;:; p;

cz3Y 92.6 90:1

;;.z

93:;

80.3 -0,26  1.04 -0.26 0.96

“Biaz  0.32 0.66

-0.05 -0.20

a&‘2 -0.64 -0.62
-0.10

CZ3P 91.3 89.0 92.1 0.43

ha. 92.3 89.8 92.9 80.8 0.11 0.09 0.03
sta Dv 0.6 0.5 1.0 0.3 0.?3 0.68 0.23
90x Cl 0.6 0.5 1.0 0.7 0.69 0.65 0.25

6 DEGREE kwRa4cH  -- TARGET IAS 57kt.5. - -  ma

K41 92.6 89.8 92.% 80.3 -0.64 -0.63 0.22

tf:; 91.1 92.6 as.4 89.9 91.4 93.0 78.6 00.4 -0.51 1.23 -0.51 1.16 -0.43 0.12
iliz 92.9 92.2 90.3 89.3 94.0 92.0 31.2 80.0 j;;; “8;; -;;;;

Ava. 92.3 89.5
9f.t

80.2 -0.06 -0.08 -0.01
Std Dv 0.3 0.3
90% Cl O.? 0.7 110

1.0
1.0

;;; 8.716, 0.23
. . L 0.26

6 DEGREE fima4cH  -- TARGET 14s 53kt.5. -- sc4a

4y n 91.6 83.9 92.2 39.6 -0.33 -0.35 0.05
Std Dv 1.5
9oZ Cl 1.2 1’:3” i?o”

2.4 0.33 0.35 0.16
2.0 0.31 0.29 0.13

Hadv

ACOUSTIC
ANGLE"""""
(De!)

125.3
113.2
ly9;“9
;g;
140:2
124.4

123.5
14.2
9.5

135.9
122.4
121.1
133.0
123.9

127.2
6.3
6.4

133.2
122.3
96.1
F2.2

YEl L
15.5

93.3
39.9

11240.J
18 ‘:
12113

113.4

:s7;:

CPA SR CPBR SRR

135.0 165.5
135.0 15i.e
135.0 135.1
135.0 136.0
;3& ;$?A

J.L i.5
135.0 211.0
135.0 163.3

130.5 133.3 135.0 193.9
149.3 173.3 135.0 159.9
131 0
144:6

152.9 135.0 153.6
193.3 135.0 184.6

126.0 151.3 135.0 162.6

1!“,“.7p  1;;;” 13;,0” 1:6”‘i

92 ip:i 010  15:’

125.3 132.5 135.0 185.2
152.8 181.5 135.0 160.4
123.4 128.1 135.0 135.8
136.4 153.4 135.0 151.8
126.3 123.3 135.0 136.1

133 3 152 6 135 0 153 9
11:s 24:% 0:O =20.5
10.9 23.6 0.0 19.5

132.3 133.5 135.0 136.2
120.5 120.5 135.0 135.0
123.4 155.0 135.0 164.3
133.8 142.8 135.0 144.1
131.4 190.4 135.0 195.6
132.1 154.6 135.0 158.0

129.6 149.5 135.0 155.6.
5.0 24.04.1 19.3 0”:; ;;;;

SPEED(lsJsec)""""""""""".."
GRND REF

29.6 29.3
2390’: 29.3

3ok ;i*;:
31.3 2913
30.4 29,3

E . 29*3  29.3

30.2 29.3
0.5 0.0
0.4 0.0

it4 ’
2aZ

29.3 29.3
29.3

30.1 29.3
30.8 29.3

3Q.0 29.3
0.9 0.0
0.9 0.0

29.3 29.3
23.9 29.3
28.9 29.3
29.4 29,3
28.6 29.3

29.0 29.3
0.3 0.0
0.3 0.0

28.8 29.3
23.5 29.3
29.3 29.3
30.4 29.3
29.4 29.3
23.3 29.3

28.8 29.3
1.2
1.0 :::



Ev

150 m.

%
445
446
443
448

150 N.

AZ23
AZ23
AZ29
4z30

Avg ,
Std Dv
90% Cl

Table C.23

USJCkNkS  I AN TEST - DULLES INTERNkTlONkL  AIRPORT

SITE: 5

SELL 206"Ll HELICOPTER
CORRECTION DATA

CENTERLINE - 150 il. EAST

CDRRECTED CORRECTIONS Id%)""""""""""""""""""""""""" """"""""""""""""""""""""""
EPNL SEL PNLTP 4Lm Al(P)  Al!41 A2 Madv

FLYOVER -- TARGET 14s ll’kts. -- 0.9Uh

86.4 83.5 88.5 75.3 -2.6% -2.55 0.84 0.23 135.1
83.3 84.4 90.4 36.3 -1.60 -1.55 0.43 0.26 125.1
86.4 83.4 88.9 35.3 -2.12 -2.03 0.53 0.26 132.5

83.4 83.8 90.5 36.4 0.1283.0 84.3 89.2 36.1 --“1$  -0.33. L -1.29 0.34 ;30;;:

akm;  8y4 8 9 . 5
0.4 014 0”:;

36.0 06
02

-;.;; -l&
0:JO  016;

0.45 0.26 0.25 0.01
0.25 0.01

FLYOVER -- TARGET IAS ll’kts. -- 0.9Uh

86.3 83.1 08.9 35.5 -1.63 -1.61 0.54 0.54
83.3 84.0 90.5 36.9 -0.28 -0.29 0.10 0.54

;;.i J. ;;J .2 89.3 87.9 36.2 34.3 -0.19 0.01 -0.20 -0.01 -0.04 -0.18 0.53 0.53

86.5 83.5 89.3 35.8 -0.53 -0.53 0.10 0.55
00;; ;:sj ;:; l:; 10 0.90 0.33 0.86 0.33 0.33 0.31 0.02 0.02

AUG. 2%,1984

TRCICKING  D4TA Meters)
<ACTUAL) (REFERENCE)

(Deg) CPA SK CPAR SRR

119.1
123.5

115.9  164.3 150.0 212.5
128.2 156.6 150.0 183.2
122.2 165.3 150.0 203.3

NO TRACKING DATA
139.2 159.3 150.0 131.6
131.9 166.3 150.0 189.1

123.8

66:03

123.5
a.9

16;;  15\.; 1;t.O

a .5 411 0:o 15::

130.3 126.8 166.2 150.0 196.3
12Q.6 145.4 168.9 150.0 134.2
i23.a 146.3 185.6 150.0 189.8
119.5 149.6 131.8 150.0 132.3

124.5
5.3
6.3

ly4
1212

I?;‘6
1Q:l

150.0 0.0 183.3 11.9
0.0 14.0

SPEEDWsec)"""""""""""""
GRND REF

60.2 60.2
59.1 60.2
58.3 60.2

58.5 60.2
59.2 60.2

“90-07  6Q-2
0:’ ::8

60.1 60.2
60.1 60.2
58.3 60.2
53.6 60.2

591m:  60*2
114 o”:o”



Table C.24

SITE: 5

US/CANADIAN TEST - DULLES INTERN4TIONAL  AIRPORT

SELL 206"Ll HELlCaPTER
CORRECTIDN  D4Tk

CENTERLINE - 250 H. EAST

CORRECTED"""""""""""""""""""""""""
.EV EPNL SEL PNLTar

6 DEGREE 4PPROACH  -- TARGET

CORRECT1ONS  Id%)""""""""""""""""""""""""""

cc10 93.2 90.4 95.3
cc12 92.6 89.9 95.4
CC14 90.5 83.5 92.4
CC16 92.0 89.3 94.2
ccl8 93.3 91.1 95.3
CC20 93.4 90.9 95.2
cc22 93.1 90.2 95.1
CC24 93.1 90.6 94.0

ALPI J\lIP) J\lIA) /\2

IAS 5Jkts.  - -  SC40

82.3 -0.31 -0.3i 0.06
93.0 -0.13 -0.13 0.03
39.4 -1.21 -1.15 0.42
al.3 -1.33 -1.66 1.03
82.9 -2.9% -2.88 0.35
g;; -0.31  0.3l -0.6% 0.27 0.10 0.24

a2.3 -0.89 -0.86 0.04

4vg. 92.6 90.0 94.3 82.0 -0.96 -0.92 0.34
Std Dv 1.13
90% C! 0.3 ;:i k7”

r
2

1.04 0.99 0.38
0.69 0.63 0.26

6 DEGREE 4PPRO4CH -- TARGET IAS 5Jkt.s. -- ICAO

CZ31 92.5 90.1 93.3 al.5 -1.15 -1.10 0.43
CZ33 92.4 89.9 95.1 82.4 -0.53 -0.56 0.40
cz35 93.4 90.3 95.3 84.4 0.6% 0.63 -0.43
cz33 91.9 89.2 93.1 80.4 0.66 0.60 -0.12
CZ39 93.1 90.8 94.2 83.3 -1.91 -1.83 0.33

$=Dv 92.3 0.6 9i.6’ 9;.! a;.,” -0.46 -0.45 0.20

90% Cl 0.5 016 1:; i:5 iA”8  . ;A; ;.;J .5

6 DEGREE APPROkCH  -- TARGET IAS 5Jkt.s. - -  SC40

K41 93.0 90.3 93.3 8l.4 -2.3% -2.64 1.04

ii; Pi:2  97 6 91.0 89.9 94.7 95.1 32.9 32.2 -1.55 -0.12 -1.50 -0.14 -0.02 0.33

8: 92.9 93.0 90.3 90.3 94.8 94.3 83.2 al.9 -1.65 -!.23  ;;S; .5 130.;; .

6 DEGREE APPROACH -- TARGET IAS 5Jkts. -- ICACi

93.9
94.0
95.5
94.2
92.3
95.1

80.3
81.4
82.5

E
a2:a

-2.33 0.35
-2.33 0.32
-0.33 -0.03
-0.44 -0.33

z2,.;;4 l L -0 0.46 -25

4vg. 92.1 8;;; 94.2 81.4 -1.52 -1.43 0.15
Std Dv 1.0
90% CI 0.8 1.0 i:sO G ;;g

1.09 0.42
0.89 0.35

Hadv

123.8
!23.!
122.9

%
122:i
124.9
125 a.

120.4
9.2
6.2

129.0
128.3
113.4
124.3
142.0

123.5
10.3
9.a

143.0
121.2
132.4
123.2
135.3

13;;;
3.9

130.6
125 3
12214

l{:,p
4.I.

113.6
16.3
13.4

BUG. 28,19%4
TRACKING DATA Meters)
!4C?UAL) (REFERENCE)""""""""""""""""""""""""""""
CP4 SR CPAR SRR

100.4

‘94’;”
863
35.2
96.1

106.8
94.2

120.8
if;;

3611
113.5
130.3
116.2

103.3
lQ3.3
103.3
103.3
103.3
103.3
103.3
103.3

124.3
130.0

Z-5.5
104.9
122.4
126.4
123.9

;;.‘o l$“, 10;s; 1 2 2 . 2

613 ill9 010
3.9
5.3

91 a
1ll:O  93’4

118 9
1:0:9  174’L8 ;:33’$ 103:’ ;:;I 11219

llQ.6 133.9 103.3 125.5
84.8 133.8 103.3 168.4

99.1 123.1
11.5 8.4

lo;.; 1;i.t

11.0 a.0 0:Q 19:’

1:s
83:s

129 119’ 0 ?
lla:9’

103.3 iQ3.3 172.5 121.2
103.3 140.4

90.8 114.1 103.3 130.2
83.0 123.3 103.3 143.4

a;.; 12i.i  ‘“03.;  y;.;

813 ’5.4 010 la:6

39.5 104.3 103.3 136.5
36.4 94.1 103.3 123.3
99.6 113 9 103.3 122 3
;k:

9515

109 99’0 ‘3

9615

103’3 103 3

10317

14O’i  104’q

10418

f!!;
a:3

1Qi.i
7:4

103.3 0.0 122.8 15.6
0.0 12.8

SPEEDlrJsec)"""""""""""""
GRND REF

23.6 29.3

29.4 29.3

::: ::i

29.5 29.3
30.3 29.3
23.9 29.3
29.9 29.3
29.8 29.3

29.6 29.3

l=O1.0 too.

29.9 29.3
28.8 29.3
28.2 29.3
28.3 29.3
28.6 29.3

28.8 29.3
0.3 0.0
0.7 0.0

;v 29a3
2%;; E
26.2 29.3
23.0 29.3
26.0 29.3

26.9 29.3

::8’ 00;:



USKANAD AN TEST - DULLES INTERNATIONAL AIRPORT

Table C.25

BELL 2#6-L1 HELICDPTEFi
GDRREGTIljN DATk

SITE: 5 CENTERLINE - 150 tl. EAST

CORRECTED CORRECTIONS Ida)--------------I---------- --------------------------
Ev EPtGL SEL PNLTa, ALill /\lIP) /?llk) A2

wmam -- DELL QUIET TYPE (SEE TEXT)

H47
1548 90.5 97.5 91.3 77.8 1.61 1.48 0.77
1149 86.9 84.0 aa. 75.5 -4.48 -4.29 0.51

;;; 89.7 88.0 8b.a 84.8 91.4 90.4 78.2 76.2 -1.95 8.13 -1.aa 0.10 -0.64 0.16

EPDV aa $2 a a:.; . . 9f.3 .5 7p.3' &, -1.17 2.b4 -1.15 2.51 0.61 0.213
90% GI 1.9 1.9 1.a 1.5 3.11 2.95 0.72

wmam -- RELL HJIET TYPE (SEE TEXT!
$5; ;;*; i3y ;;.g 7b.#

NM&
J. * J 77.#

yt -yi -;.#a
. - * L -25

Mb! 88.3 85.1 89.8 7b.o -o.ii -0.13 -oha
Mb2 351.4 85.4 a9.5 76.6 1.26 1.16 -0.77
4va. 88.7 85.6 89.8 76.4 -8.5s -0.57 -0.15
std av 0.5 0.6 0.5 0.5 1.45 1.37 o.35
9#2  CI 0.6 0.7 0.6 0,s 1.74 1.61 1.00

TAKEOFF -- TARGET I& 57kt.s. -- ICAC
aaai 88.0 a4.1 90.5 74.9 -2.77 -2.71 0 .JJ ==
aa 88.8 85.4 90.5 7b.5 -3.20 -3.00
EB15 a7.b a4.o 39.1 74.3 ;\A; -1.15 ;.;; .
ml7 88.4 84.a 90.4 75.9ml9 pa.1 a4.4 90.2 75.5 -i:24 -2.82-1.29 fys;:
BB23 89.4 85.9  91.7 7A.9 0.93 #.a7 -b:ai
am aa.a 84.9 91.6 76.5 0.60 0.56 -0.75

aa. 84.8 9o.b 75.8 -1.39 -1.35 0.07
l.b7 5.6# 0.63
1.23 l.la 0.46

TAKEOFF -- TARGET 11% 57kt.s. -- IGM!

8932 87.2 83.7 90.0 75.7
8234 86.1 82.3 89.2 75.0

-_‘3’3o’k

-3,'lb
;l,.$ #.!9

BZ3b 86.2 82.8 88.6 74.4 xi7 0":;:
a.z38 87.1 a3.b 89.8 74.6 -1.31 -1.28 0.06
ezso a7.o 83.0 89.9 75.0 -1.00 -0.99 -0.14
ah 86 0,'s 7 a3 0'; 7 -1.98 -1.93

90% GI 03 a:4

89.5 0 b

015

74 015 9

0.5 ;a;; , ;.;i . J

0.24 0.16

0.23

AUG. 28,1984
TRACKItis  DATA (fleterd
tAGTUkL) !HEFEHENCE)

CPA Sh GPAR SRH

ND ThkGKlt~a  DkTk
i19.5 148.3 lo2.o 126.5
63.4 63.6 102.0 102.4
1o2.a 103.7 162.0 102.8
82.6 a2.a 102.~ io2.2

103.2
15.5
18.2

92.1 99.6 102.0 108.5
24.4 36.3 0.0 12.6
28.7 42.a 0.0 14.1

135.1
98.3

86.2 122.2 102.0 144.5
83.1 83.9 102.0 103.0

NO TRACKItia DATA
96.1
99.2

107.1
13.7
22.0

loo.1 100.6 1#2,# 102.5
115.3 llb.8 1#2.# 103.3

.2 105.9 102.0 113.3
20.8
24.5

101.9
114.4
169.6
105.0
100.2
g ;;

a3.h 85.4 111.4 113.9
81.7 89.7 111.4 122.4
98.6 104.7 1 1 1 . 4  119.3
82.6 85.6 111.4 115.4
97.9 99.4 111.4 113.2
122.2 122 3

11a:i
111.4 111.4

118.2 111.4 111.4
101.7 97.a 100.7 111.4 115.1

9.2 lb.9 15.1 0.0 4.6
6.7 12.4 11.1 0.0 2.9

92.2
1la.o
114.4

9 0 . 3
93.4

101.7
13.4
12.a

96.2 96.3 111.4 111.5
al.1 91.9 111.4 126.2
f!O 1
9619

87 9
9619

111 4
11114

122.3
111.4

108.1 !##.2 111.4 111.6

90.9 94.7 111.4 116.6
9.5 4.8 0.0 7.1
9.1 4.6 0.0 b.8

SPEED(sdsec)-------------
GRND REF

39.4 29.3
23.1 29.3
2 5 . 5  2 9 . 3
26.0 29.3

2a.5 29.3
7.: 0.0
a.7 0~0

33.2 29.3
23.8 29.3

24.7 29.3
26.9 29.3

27.1 29.3
4.2 0.0
5.0 0.0

t: 29e3
:7:3

29.3
29.3

26.6 29.3
28.9 29.3
2 5 . 8  2 9 . 3
25.a 29.3

2 b . a  2 9 . 3
1.0 0.0
#.a #.#



Table C. 26

UWCEINADIAN TEST - DULLES INTERNATIONAL AIRPORT
BELL 2Qb-Ll HELICDPTER

CORRECTION DATA
SITE: 1 CENTERLINE - CENTER

CORRECTED CORRECTIONS (dB)
Ev EPNL SEL PNLTb Kr Al(P) /\lufd  A2 kdv

6 DEGREE APPROACH -- TARGET IAS 57Rts. -- ICAO

92.1

E
9218
93.6

89.3
90.0
90.1
89.9
90.7
89.4
90.0
90.6
90.1

it3
93;:
93.3
94.1
94.9
94.3
94.8
95.0

81.3 -1,2a -1.21
80.7 -0.57 -Q,5b
al.0 -1.02 -0.98
83.0 -1.29 -1.23
al.1 -0.84 -0.81
82.4 0.21 0.18
ai. -0.74 -Q.71
82.7 -0.83 -0.80
82.4 -1.28 -1.23

TAKEOFF -- TARGET IAS 57kt.s.  -- ICAO

y; 88.4 85.2 89.0 72.4 -1.31 -1.19 0.38
89.1 85.3 90.2 74.9 -0.57 -0.54 -0.35

BY9 89.3 85.5 91.5 76.3 -1.26 -1.24 0.48
~~31 88.4 84.9 90.5 p,; -0.87 -0.88 0.30
;;g 88.3 84.6 89.5

92.4 88.4 94.6 7;:5
-1.00  -1.00  0 . 3 5

8~1; 89.9 86.4 89.7 75.4
3.3b 3.25 -0.94
-0.68 -0.68 0.43

$Dv 1'4
89 4 8t.38 9f.i '1";'

90% CI 1:l Q:9 1:s 1:;

-;.;g -;A; ;;049

1;2i  1:17 Q:J39

15Q II. FLYOVER -- TARGET IAS 117kts.  -- Q.PUh

AY19

E
EIY22
AY23
AY24
4Y25
AY27
4Y28
AY29
4Y3Q

86.1
87.1
86.9
86.5
87.5
88.0
87.4
87.6
86.6
87.0
86.7

83.5 89.9
83.2 88.6
84.2 89.9
84.7 90.4
84.0 89.7
83.7 90.3

E'
83::

F4
90::

82.7 89.0 75.2
83.7 89.8 75.7

76.4
74.7
76.5
77.4

kb
75;:
76.0
76.2

-2.77 -2.66 Q.76
-2.18 -2.09 0.51
I$.;; 0.61

Q:34
I$.;;

0L:2B -tat:
0.32 0.28 -0116

-0.69 -0.67 0.07
0.13 0.11 -0.13
0.29 0.27 -0.26
0.46 0.42 -0.27
0.42 0.39 -0.34

f& 87.0 ;; . 83.6 0.6 0.3 ai,; Q:3 70";'  0:s -0.72 1.30 0.71 -0.70 1.24 0.68 0.42 0.11 0.23

AUG. 29,1984

TRACKING D4T4 Meters)
(4CTU4L) (REFERENCE)-------"--------------------

CP4 SR CPAR SRR
SPEEDWsec)-------------
GRND REF

127.2
91.2

127.3
128.4
117.7
121A
126.9
132.4
122.9

30.7 29.3
31.6 29.3
30.6 29.3
29.7 29.3
28.2 29.3
29.3 29.3
g$ ;;;

2816 2913

‘12: .27
7:b

109.3 132.0 “09.; 1;;‘;

t’j4 iQ*9. 6.7 Q:Q 715
219a: 209*03
017 010

116.6 134.4 15Q.4 15Q.9 168.8
117.0 143.7 161.2 150.9 169.3
107.7 132.6 139.3 150.9 15a.4
112.0 138.0 148.9 150.9 362.8
101.2 136.3 138.9 15Q.9 153.8
110.6 207.5 221.6 15Q.9 161.2
105.6 140.7 146.1 15Q.9 156.7

Y:
412

1;4$; 1;;.; 15;.; 16;,;

19:b ii:3 010 413

29.3 29.3
26.1 29.3
29.7 29.3
29.4 29.3
p# ;;.;

3Q:7 29:3

2?z 209*i
l:i 0:Q

108.3
128.0
128.2
128.2
110.6
110.6
130.5
127.7
127.2
117.4
129.0

113.1
120.2
121.0
121 .Q
154.2
154.2
139.7
151.5
154.1
156.7
156.2

119.1 150.0 158.0
152.6 150.0 19#,4
154.0 15Q.Q 190.9
154.0 150.0 390.8
164.7 15Q.Q 160.3
164.7 15Q.Q 160.3
183.7 15Q.Q 197.3
191.6 150.0 389.7
193.4 150.0 188.2
176.6 150.0 169.0
2Ql.Q 150.0 193.0

58.1  6 0 . 2
57.3 60.2
59.0 60.2
59.0 60.2

58.4 60.2
57.4 60.2

‘2821
4:a



Table C.27

SITE: 2

UWC4NADlAN  TEST - DULLES INTERNATIONAL AIRPORT

BELL 2Qb-Ll HELlCOPTER WT/TSC
CORRECTION DATA

7/26/85

SIDELINE - 150 H. SWTH AUG. 29,1984

CGRRECTED CORRECTIONS (dB)------------__--_---_____ -----_-"--------_---"-----
EV EPNL SEL PNLTr ALI Al(P)  /\lM /\2

6 DEGREE APPROACH -- TARGET IAS 57kts. -- lCA8

11: 90*7 92.1
CYb 91.2
CYB 92,l
CylO 92.3
CY12 91.9
CYl4 92.6
CY16 90.6
mia 89.1

88.0 91.0 77.6
89.4 92.4 78.7
88.4 91.8 78.3
89.0 93.0 78.7
89.1 92.7 78.7
89.1 93.0 80.4
89.3 92.9 78.8
87.7 91.7 78.7
86.2 89.3 75.8

-0.15
-0.07
-0.52
-0.27
-0.07

-0.15 0.25
-0.08 0.33
-0.52 0.41
-0.27 0.11
-0.08 -0.15

0.18 -0.07
-0.09 -0.08
0.03 0.15

-0.44 -0.43
A83 ‘Dv 1.1

91.4 0r.i 9:;o 7f.i -; .;g -;A;

90X CI 0.7 0:b 0:B 018 0:14 Q:l4

TAKEWF -- TARGET II 57lrts. -- lCAD
BY3 88.4 84.5 89.9 74.5 -0.42 -0.45
BY5 88.5 84.3 89.8 73.8 -0.01 -0.07
BY9 90.1 85.7 90.6 75.5 -0.48 -0.49
BY11
BY13  88.3 84.4 89.4 74.3 -0.35 -0.36
BY15 89.6 85.3 90.6 75.2 -0.47 -0.47
BY17 88.8 84.7 90.7 75.4 -0.19 -0.19

89 0 a4 8 90 2 74 8
ki*Dv 0'7 Qk Q’5 0’7

-;A; -p;
90% CI 016 0:5 014 0:b 0:15 0:14
150 L. FLYOVER -- T4RGET 14s 117kt.s. -- Q.9'Jh

0.06
0.27
0.16

0.02
0.25
0.20
0.01
0.28
0.23

4Y19 88.4 84.9 90.0 76.4 -1.36 -1.27 6.25
4Y2Q 88.0 84.1 89.3. 75.4 -0.98 -0.96 0.23
;;;; 89.0 85.6 91.0 77.2 -0.81 -Q.BQ 0.14

II;;! 89.0 85.6 91.4 77.4 0.15 0.12 -0.10
. ..-.
4Y25 89.0 a5.3 96.5 76.1 -0.19 -0.20 -0.08
AY27 89.0 85.5 91.0 76.8 0.33 0.30 -0.19
4Y2a 85.8 82.8 87.3 74.6 0.17 0.14 -0.17
AY29 88.0 84.2 89.9 75.6 0.28 0.25 -0.20
4Y30 85.7 82.7 86.6 73.9 -0.19 -0.19 -Q.l5

88.~ 84.5 89.7 75.9 -0.29 -0.29 -6.03
0.62 0.58 0.18

0.7 1.0 0.7 0.38 0.36 0.11

%dv
ws---
(Deg) CPA SR CPIR SRR

92.8 189.4
102.5 190.7
97.4 181.9

101.1 186.3
116.3 190.1
108.9 195.4
111.4 189.9
94.4 192.4

107.1 182.8

'oe3-t
510

1048.: 1996;’ ‘90’.07 19J.i

2:7 5:s 010 4:b

-
99.0
98.6
98.6

107.2
97.1

106.7

204.3 2Qb:9 212.8 215.4
212.2 214.6 212.8 215.2
202.6 204.9 212.8 215.2

NO TRACKING DATA
205.1 214.7 212.8 222.7
202.9 204.5 212.8 214.4
208.6 217.8 212.8 222.2

2036.; 2lt.i 2li.i 21;.;

311 4:s 010 312

1.02 104.1
0.96 103.2
1.14 123.4

1.20 112.9

186.9 192.8 212.1
192.2 197.4 212.1
196.0 234.8 212.1

NG TRACKlNG DATA
213.9

No
1.26 100.7 207.4
1.20 114.6 218.3
1.01 105.4 215.0
1.02 104.3 217.5
0.90 127.9 208.4
1.08
0.12
Q.08
%

610

206.2 224.5
11.7 22.1

2li.o'

7.2 13.7 0:O

2fi.79

1116

AiiP TRACKING DATA Meters1
(ACTUAL) (REFERENCE) 8PEEDWiec)

WI
183:4
189.9
212.2
206.6
204.0
193.0
191.3

191.7 191.9 30.8 29.3
191.7 196.4 31.5 29.3
191.7 193.3 31.0 29.3
191.7 195,3 29.4 29.3
191.7 213.9 28.1 29.3
191.7 202.7 29.3 29.3
191.7 205.9 28.6 29.3
191.7 192.3 30.4 29.3
191.7 200.6 25.6 29.3

232.3 212.1
TRACKING DATA
211.1 212.1
240.1 212.1
223.0 212.1
224.5 212.1
264.2 212.1

218.8 58.0 bo.2
217.9 58.9 60.2
254.1 58.6 60.2
230.3 59.2 bQ.2
215.9
233.4
220.0
218.9
268.9

58.1 60.2
58.9 bo.2
58.4 bo.2
58.5 bo.2
,57.4 60.2

5oe*z t*i
013 0:O

28.5 29.3
25.9 29.3
29.Q 29.3
28.6 29.3
30.0 29.3
30.2 29.3



Table C.28

UWCINADDIAN TEST - DULLES INTERN4TlONAL  AIRPORT

SITE: 3

BELL 2Qb-Ll HELICOPTER
CORRECTION DATA

SIDELINE - 15Q tl. NORTH

CORRECTED CORRECTSONS (dB) 4zEc__----------------------- -------------------------- -----
EV EPNL SEL PNLTs ALm Al(P) /U(A) A2 Hadv (Deg)

b DEGREE 4PPROACH  -- T4RGET IAS 57%. -- lC40

cY2 86.1 82.6 85.8 70.9
CY4 87.2 83.9 85.4 71.7
CYb - 83.4 87.6 73.4
cYa 87.6 84.2 87.2 73.6
CYlO  86.9 83.5 85.4 71.6
CY12 86.7 83.0 86.9 71.9
CY14 87.1 83.7 86.1 72.7
CYlb 87.9 84.6 88.0 73.6
CYlB 87.4 84.0 88.5 74.1

-0.91 -0.90
-0.53 -0.52
-0.33 -0.36
-0.72 -0.69
-0.64 -0.60
-0.04 -0.06
-0.30 -0.28
-0.74 -0.70
-0.47 -0.44

-; s; -; s;

#:17 Q:lb

TAKEOFF -- TARGET SAS 57kts. -- SC40

0.5Q -
0.51 -
Q:2Q z
0.03 -
0.00 -

-0.35 -
0.41
0.21 ,'
0.19 -
0.29 -
0.20 -

$..‘D$

156 1.

4Yl9
4Y2Q
4Y21
4Y22
4Y23
AY24
4Y25

KIi
AY29
4Y3Q

87.8 83.7 89.4 73.8
87.2 83.3 89.5 73.6
87.3 83.5 9Q.4 74.8
87.6 83.1 89.4 73.7
87.5 83.6 88.1 72.6
87.2 83.6 88.7 73.2
87.5 83.7 89.3 73.7
B;.;

0:2

B;.;

Q:2

7.;

015

7;m;

0:5

-0.42 -0.44 0.15 - 107.5
-0.01 -0.07 -0.38 - 102.4
-0.51 -0.49 0.19 - 116.7
-0.32 -Q.M -0.05 - 115.2
-0.35 -0.35 0.46 - 109.5
-0.24 -0.23 0.00 - 107.8
-0.17 -0.20 0.32 - 143.7

-0.29 -0.30 0.10 -
0.17 0.14 0.27 -
0.12 0.11 0.20 -

FLYOVER -- TARGET. 14s 117kts. -- Q.P'Jh

88.8 84.8 91.3 76.9
88.3 84.6 89.4 75.2
87.7 84.1 89.8 76.0

87.6 84.2 88.9 76.1

0.01 -0.03 -0.13 0.90
-0.99 -1.00 0.10 1.08
-1.30 -1.26 0.35 1.14

0.25 0.19 -0.12 1.07
87.6 84.1 88.7 75.6 -0.01 1.11

Bar3 84.4 84.3 90.5 89.0 3=".;
$A;

Q:lb

-;A;

-0:lS -0.19 1”:;
87.3 83.9 88.0 7Z.2 0.20 0.16 -0.17 0190
88.4 84.6 96.6 75.2 0.56 0.53 -0.38 1.02
7.t

0::

8i.i

Q:2

9.16

017

7;s:

013

-0.20 0.61 -0.22 0.59 -0.07 0.22 0.09 1.05
‘:?‘19L,

0.38 0.37 0.15 0.06 7 .5

AUB. 29,1984

TRCICKING  DATA Meters)
IACTUK) (REFERENCE) SPEEDWsec)

--------------------------- -----------.-
CP4 SR CP4R SRR GRND REF

102.0

7; l 78
99:3

100.6
100.4
127.5
102.0
100.9

175.5
383.2
185.5
178.4

% 1
lB6125
178.0
182.8

30.8 29.3
31.8 29.3
31.0 29.3
29.1 29.3
28.2 29.3
29.2 29.3
26.5 29.3
30.4 29.3
29.7 29.3

‘:34 *3
1Q:l

204.3 .214,3 212.8 223.1
212.2 217.3 212.8 217.8
202.6 226.8 212.8 238.1
206.4 228.1 212.8  235.1
205.1 217.6 212.8 225.7
207.8 218.3 212.8 223.4
208.6 352.8 212.8 359.8

20;;; 2;;;3 21;.; 2;i.i

2.3 3b:9 Q:Q 3712

29.4 29.3

26a8 ZE29.5
28.3 2913
31.7 29.3
28.8 29.3
31.1 29.3

134.8
118.6
101.9

107.2

211.3
192.2
186.2

NO
215.6

201 .i”
207.3
215.0
215.6
223.7

297.7 212.1
218.8 212.1
190.3 212.1
TRACKING DATA
225.7 212.1
TR4CKING  DATTA
256.6 212.1
209.6 212.1
234.2 212.1
223.9 212.1

298.9 58.2 60.2
241.5 57.2 6Q.2
216.8 59.1 60.2

222.1 59.2 60.2

l%i
113::
105.6
116.7

Eb
231::
220.2
237.525Q.5 212.1

207.7 234.1 212.1 239.1
Y2 .5 31a1 19.3 0.0 0.0 28.1 17.4

57.9 60.2
59.0 bQ.2
3 6Qe2
57:; E

508*3 to2
014 010



Table C.29

US/CANADIAN TEST - DULLES INTERNATIGNAL  AIRPORT
BELL 256Ll HELICOPTER

CORRECTION DATA

SITE: 4 CENTERLINE - 150 H. UEST AUG. 29,1984

CORRECTED CORRECTIONS (da)----------------------- --------------------------
Ev EPNL SEL PNLTI AL& /\llP) /VIA) /\2

6 DEGREE APPROACH -- TARGET IAS 57kts. -- ICAO

CY2 91.5 aa. 93.6 81.4 -0.92 -5.88 0.49
CY4 91.8 89.0 92.4 79.8 -1.09 -1.56 0.75

43; 92.7 92.4 95.5 89.9 92.6 93.4 79.8 80.9 -0.96 -1.42 -5.92 -1.35 5.51 5.47
CYIO 92.6 89.8 93.4 81.5 -0.49 -0.47 5.07
CY12 92.1 89.6 93.1 80.8 5.50 -5.51 5.59
p;; 91.1 88.2 91.0 78.5 -5.95 -5.91 5.25

cola 90.9 88.1 90.9 78.6 -1.52 -1.44 5.67

-5.92 -0.88 5.41
5.49 0.46 5.25
0.33 0.31 5.17

TAKEOFF -- TARGET IAS 57kt.s.  -- 1CAO
BY3
BY5
BY9
BY11
BY13
BY15
BY17

86.9 83.4
88.5 84.3
87.7 83.6
87.6 84.1
87.6 84.5
87.6 84.5
86.4 83.5

8i.j 803.; 7.; 7;.;
64 513 0:s 55

-1.13 5.55
-0.27 -5.62
-1.44 -5.33
-1.01 0.15
-1.14 5.25
-0.89 0.53
-5.78 -1.24

-1.52 -0.95 -0.24
0.41 0.37 0.53
0.35 0.27 0.39

150 L, FLYOVER -- TARGET IAS 117kts.  -- D.9Vh
AY19
AY20
AY21
AY22
AY23
AY24
4Y25
AY27
4Y28
AY29
hY35

87.5 84.1 95.7 77.1 -2.71 -2.59 5.77
88.2 84.9 90.7 76.7 -2.09 -2.00 5.47
88.1 84.6 91.1 77.4 ~2.27 -2.20 5.75

88.7 8.4 91.7 78.4 5.14 0.10 -5.06
87.7 B4.7 89.8 76.5 -5.55 -0.49 0.03
88.7 85.2 92.2 78.8 0.52 0.47 -0.24

aa:5 85.1 84.6 92.1 90.9 77.9 77.5 0.25 0.19 0.21 0.17 -0:15
88.9 B5.4 91.8 77.2 0.36 0.33 -0.32

Hadv

0.51
0.54
0.57

0.65
5.62
5.59
5.57
5.51
0.51

7'52
63

a;.;
0:3

PO',;
5:s

77.5 0.8 -5.68 1.30 -0.67 1.23 0.43 0.15 0.54 0.56

0.5 0.80 0.77 5.29 5.03

AiE1c TRACKING DATA Meters)
(ACTUAL) (REFERENCE)

-----
(Deg)

136.5
107.3
117.8
124.9
125.7
123.5
122.7
121.6

1282;'
5:s

94.8
125.5
120.8
100.9
115.5

IE

'K!
10:s

131.9
126.4
127.4

128.5
129.8
125.6
132.3
119.6
126.2

123;:
214

CPA SR CPAR SRR

123.5 178.7 135.0 196.1
120.4 126.1 135.0 141.4
122.3 138.2 135.0 152.7
116.5 142.1 135.0 164.7
128.3 157.9 135.0 166.3
134.9 160.8 135.0 160.9
122.3 145.4 135.0 160.5

ND TRACKING DATA
115.4 135.5 135,O 158.5
12;.; i;;.; 13i.i I;;.;

412 11:3 a:5 10:s

171.3 171.9 190.4 191.0 27.4 29.3
186.9 229.7 190.4 233.9 25.1 29.3
166.6 193.9 190.4 221.6 24.6 29.3
172.5 175.6 190.4 193.9 28.2 29.3
170.4 182.0 190.4 253.3 20.6 29.3
174.4 176.9 190.4 193.0 27.6 29.3
177.5 236.9 190.4 254.8 20.9 29.3

17g I;;.; 13.04  2;i.t
4:s 19:s 510 1a:o

114.5 154.0 150.0 251.6
121.4 150.9 150.0 186.4
119.2 150.1 150.5 188.9

NO TRACKING DATA
151.1 193.1 150.0 191.8

NG TRACKING DATA
142.2 185.0 150.0 195.2
157.4 193.7 150.0 184.6
153.3 207.2 150.0 202.8
152.7 175.5 150.0 172.5
155.3 192.4 150.0 185.8

I;;.: 17pJ Is;.; 19p;
168 13:i 60 518

DOT/TSC
B/ l/B5

SPEEDIrJsec)---------I^.-
GRND REF

30.6 29.3
31.9 29.3
30.6 29.3
29.2 29.3
28.7 29.3
29.9 29.3
28.8 29.3
30.4 29.3

26.1 29.3
2.7 5.5
2.0 5.5

58.7 MI.2
57.2 60.2
59.6 #.2

59.6 60.2
58.2 60.2
59.1 60.2
57.9 66.2
58.9 60.2
57.4 MI.2

5:m95 7:
0:s 515



Table C.30

US/CANAD!AN  TEST - DULL% IMTERNfiTIDWAL AIRPOR'
gELL 206-L! HELICDPTER

CORRECTION DATA

SITE: 5 CENTERLINE - 150 M. EAST AUG. 29,1984
,

WRRECTED CDRRECTIDNS IdB)-------------I----------- -------I--------_---__I___
Ev EPNL SEL PNLTr ALs JUtPI /?lIA) /\2

6 DEGREE APPROACH -- TARGET IAS 57kt.s. - -  ma

CY2
CY4
CYb
cya

~~110
CYls2
CYl6
cyia

95.5
95.3
95,s
94.7
95.5
96.2
94.5

93.2 90.5 95.3

- 1 . 3 3  - 1 . 2 7  0 . 6 7
- 0 . 1 7  -0.18  0 . 3 3
-0.43 -5.44 0.38
- 0 . 6 6  - 0 . 6 4  0 . 1 7
-5.90 -0.87 0~4
5 . 2 3  -;.;; -iA;

-5.65
0 . 2 9  0126  -a:;4

-1.02 -k9a 5.56

-0.52 -5.50 0.22
0 .lJJ == 6.52 0.30
0.34 0.32 5.38

TAKEOFF -- TARGET IAS 57kts. -- ICAD

150 P.

AYl9
AY20
AY21
AY22
AY23
AY24
AY25
AY27
AY28
AY29
AY30

89.3 85.6 91.4 76.7 -1.30 -1.30 0.38
89.6 85.7 90.9 76.3 -0.99 -1.50 -0.21
90.2 86.4 92.6 77.8 -1.17 -!.17 5.55
90.4 86.6 93.5 78.5 -0.64 -0.65 0.52

95:s  ;;; 861; E$
91.7 76.7 -ona3 -0.82 0.17
91.8 92.9 77.5 77.7 -0.56 -5.50 -0.54 -0.51 -0.21 -5.20

90.0 86.1 9 2 . 1 77.3 -0.86 -0.86 0.14
5.6 0.6 0.9 00.; 0.31 0.31 0.35
0.4 0.4 0.7 .L 0.23 0.23 5.26

FLYOVER -- TARGET 11%’ 117kts. -- 0.9Uh

86.6 83.3 88.8 75.5 - 2 . 6 3  -2.51, 0.68
87.7 84.4 90.3 78.0 -2.26 - 2 . 1 5  5 . 6 0
86.9 83.7 89.4 76.1 -2.23 -2.16 0.60

87.8 84.6 90.1 77.1 0.43 0.37 -0.19

87.6 84.3 90.7 76.7 -0.04

87.4 83.9 84.4 90.3 90.9 76.3 76.9

-yt

OIi3

-;A;

o:il -Lib
87.4 84.1 90.2 76.8 0.44 0.54 -0.36
07.0 83.8 8a.a 75.4 0.38 0.34 -0.33

0;.; -0.66

a:3

0i.t

0:3

9i.90 m 76.5 0.8

;;E

-0.63 1.26 0.45 0.10

0.5 5.5 0.78 0.30

tkidv

0.51
;;;;

0.60

0.62
0.59
0.57
0.51
0.51

106.1 114.3
120.8 ll?.Q
126.1 119.5

ND
126.1 155.4

Y
143.r

.5 153.1
125 1
12918 E7J .5
107.7 155.5

318.7
ii.9

7.3
1;;.;
1112

14;.4’
i7:b

150.0 0.0 175.9 lb.8
5.5 10.4

ACOUSTIC TRACKING DATA !Meterc,I
ANGLE IBCTUGL) IREFERENCE)___-_
(De@ CPA SR CPAR SRR

SPEEDIz&ec)-----------.--
SRND REF

126.5
126.6
134.2
331 .a
123.1
123.1

1E
13313

90.2 112.2 103.7 128.9
101 a
9910

126.9 103 7
i3a.l 10317

129.2
144.6

96.7 129.6 103.7 139.0
94.1 112.3 103.? 123.7

106.1 126.7 103.7 123.8
96.6 96.7 103.7 103.7

106.7 139.5 103.7 135.5
93.1 12a.O 103.7 142.5

P9
29.3

A.2 2 9 . 3
30.9 29.3

2a*9 ?3328.1
2 8 . 9  5913
26.5 29.3

E:i
29.3
29.3

124.6
12.7

7.9

98.3 123.3 103.7 130.1

;a: YL).J .5 ti 12*'j. 7.a

2 9 . 6  2 9 . 3
1.6 0.0
1.5 5.5

IDa, 97.4 102.8 li1.4 117.6
99.8 100.5 102.0 111.4 113.1

!19.3 98.7 113.2 lit.4 127.8
100.0 104.1 105.7 111.4 113.1
107.2 102.1 106.9 111.4 116.6
108.9 105.6 111.6 111.4 117.7
103.5 105.3 108.3 111.4 114.6

g.9 29.3

ii:,’
29.3
29.3

31.4 29.3

?=69 29*3
$619

29.3
29.3

106.8 102.0 II)!.? Ill.4 117.2 28.4 29.3
6.7 3.2 4.2 0.5 5.1 2.0 5.0
4.7 2.4 3.1 5.0 3.7 1 .5 5.5

156.1 5 7 . 6  6 0 . 2
174.6 5a.l 60-2
185.7 5 8 . 3  6 0 . 2

185.8

193.5
151.3
183.4
195.2
157.4

59.2 65.2

5 7 . 8  6 0 . 2
5 8 . 6  6 0 . 2
58.4 6 0 . 2
5 7 . 7  6 0 . 2
5 7 . 4  6 0 . 2

58.1 60.2
0.6 0.0
0.4 0.5

DOT/TX
a/ l/S5



APPRNDIXD

Magnetic Recording Acoustical Data for Static Operations

This appendix contains "As Measured" l/3-octave noise data for static
tests conducted on August 27 and 29, 1984. Time averaged (approximately
32 seconds) data are reported for acoustical emission directivity angles
established every 45 degrees from the nose of the helicopter. In
addition, the standard deviation of 16 consecutive 2-second data samples
for emission angle are presented. A detailed analysis of static data is
contained in Section 8.9

The reader may also find it helpful to refer to Figure 11, a diagram of
the acoustical emission angle convention.



Table D.l

US/CANhDIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-Ll HELICOPTER

l/3 OCTA’JE  N O I S E  D&T& - -  S T A T I C  T E S T S

AS MEASURED****

OOT/TSC
l/ 7/8S

S I T E :  1H <HARD S U R F A C E )  - 150 M. EAST AUG. 27,1984

HOVER IN GROUND-EFFECT
AVERAGE LEVEL

LEVELS 0 ACOUSTIC EMMISION  FlNGLES OF (DEGREES) OVER 360 DEGREES
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - I - -

SAND
NO.

14
112
1;
19
20
21
22
23
24
2s
26
27
28
29
2
32

;;
36
33;
4":

p$PL

PNLT

14
1 5
16

ia7
19
20
21
22
23
24
2s
26
27
28
zz
33:

;;
36
3387
4309

0 4s 90 13s 180 225 270 315 ENERGY $V,E

SOUND PRESSURE LEVEL dE re 20 nticroP&scal

74.7
61.0
76Y
65::
70.1
63.0
66ql.G
62.8
63.9
64.4
64.1
63.4
61.2
60.1
56.5
54.7
51.7
49.8
44P6
44:;
42.0
40.6
38.1
32.9

75.2
61.8
71.8
69.3
67.6
71.6
63.5
62.2
67.9

e4
64::
62.2
59.4
56.8
55.6
53.6
50.8
47.6
45.5
42.6
37.4

76.4
63.0
73.9
70.8
68.3
6%
64.4
73.5
68.5
73.7
73.6
71.7
70.3
6697'4
64:s
62.4
59.6
J6.6
f5<.*
db.2
49.8
46.7
44.6
41.4
36.2

75.3
62.1
70.5
69.9
70.6

g:;
76.4
74.3
65.9
62.0
60.0
56.0
53.2
SO.8
48.3
45.2
42.1
39.5
33063

76.1
63.7
75.4
71.7
69.0
76.0
69.3
69.3
76.2
74.0
77.8
77.8
78.7
78.4
573'"
69::
67.4
6630m47
5911'
57.2
54.3
51.2
48.4
44.9
39.1

76.0
Fo:i
6714
76.3
68.6
65.7
73.2
70.6
73.3
71.6
72.1
2-94
6919
65.1
63.7
61.3
58.9
57.4
ss.s
53.1
50.0
47.1
23

72.8
60.8
71.1
68.9
66.4
70.6
64.3
61.6
64.4
64.9
6666'5
66:;
65.2
64.5
62.4
59.7
58.3
'is.2
52.0
49.3
46.4
42.3
39.0
37.4
34.9
30.2

._.
43.2
40.8
35.6

7 5 . 1  3 0 . 4
62.1 22.7
72.5 37.9
69.9 39.7
$73.87 41.6
6712

51.2
48.1

6s-7 589272.0
69.8 5819
533'5 64*s
73:3 6686'76
72.9 6917
71.6 69.7
69.1 67.3
bBl?*g 64m6A.4 63.1
59.3 60.3
56.5 57.7
5S.0 56.3
52.9 54.1
50.2 51.2
47.1 47.6
44.6 44.5
41.4 40.3
36.0 33.5

p:PL

PNLT

68.0 73.5 73.7 79.3 82.0 77.0 70.3 ;;.,7 . 76.8 76.8 74-779.2 81.4 83.7 85.9 87.7 ;;.; 79.2 83.7 - G2.7 34::
79.8 84.6 87.1

;I.; .
92.6

8 0 . 8 85.5 8 8 . 2 93.8 89:; 88::i 2s'
87.9
88.9 ,'

85.8 4.4
86.8 4.5

STANDARD DEVIATIONtdS) OF 16-2 SECOND SAHPLES  OF DATA
BPlCOUSTIC  EMHISION  ANGLE SHOWN ASOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

+I -
** -
ia* -
*(*** -

0.3
0.S
0.S
3:;
a..J
2.2
1.4
2.2
1.8
2.0
1::;
2:7
33::
33187
33::
;:;
3 -5
3:2
3.2

0.50.5
0 . 8

1-l)2.
f-97
210
2.
1.49
2.8
3.5
3.8
29"
33'89
3:s
3.5
33::
2.s
2.5
2.3
2.0
l-op2.

0.4
00::
00:96
00-73
1:6
1.2
t:g
ii4
3.0
2.9
2.8
3.0
3.2
3.1
5:;
3.2
3.0
2.9
2.8
2.6
2.4

0.4
0.S
0.S
;:;
015
1.1
1.2
1.2
1.1
11::
?.tJ
r..J
2. 6
2.0
2.3
2. 3
2.2
2.4
2.2
2. 1
2.0
2.1
2.1
2.1

i-f
115
1.5

2.9
2.5
1"s
112
1:2
i-09
0:s

2.2
1 . 0

1’::

0.5

0"s

1"::

i::

1'::

lf'30
1:2
1.6
1.6
2.0
2.6
2.1
2.1
2.1
2.2
+?
a.
2.3
2.2
2.4
2.5
2.2

1.5
0.3
1.2
1.2

8ANDS 1 4  T O  4 0  - STANDARD l/3 OCTAVE BANDS 25 TO 1OKHr
UNWEIGHTED ENERGY AVERAGE OF HEASURED  LEVELS OVER 360 DEGREES
A-WEIGHTED ENERGY AVERAGE OF HEhSURED LEVELS OVER 360 DEGREES
UNWEIGHTED ARITHMETIC AVERCIGE  OF MEASURED LEVELS OVER 360 DEGREES
32 SECOND MERGING TIME



BAN0
NO.

f&FL

PNiT

FL I GIIT IDLE
AVERAGE LEVEL

LEVELS Q ACOUSTIC EWiI81(SPI k?st!Ol.ED BF IDE(3REESb OVER 360 DEGKEES
----------I-Y--_--_,~.-.~--~~~,~. .,swi ~.L__O.._L_-.I..“O_“--~,~,-- --lP------------------

6 1 . 9 7 1 . 2 7 1 . 7 74.1. 7 2 . 6 6,4,.5 7 0 . 6
7 0 . 9 8 0 . 0 8 0 . 2 8 1 . 6 t3l.s. 7 9 . 0 TSP.7
7 4 . 9 8 2 . 6 8 2 . 7 813.0 8 4 . 9 XI.7 S1.3
7 6 . 2 8 3 . 7 8 3 . 6 8 6 . 2 S&.2 ‘x30.0 02.0

93.6
6 0 . 7
7 2 . 7
69.7
6 7 . 7
7 4 . 5
6 5 . 7
6P.9
%$-7cI ..I
6 7 . 5
6 4 . 9
6 4 . 1
6 2 . 3
60.9
58.8
5 6 . 6
5 4  0.
51 1
4a:t5
4 7 . 4
4 5 . 9
4 4 . 5
4 1 . 5
4 3 . 3

s”k1”

A S . 0
0 0 . 5

:i?::

9 3 . 5 2 8 . 8
6 0 . 8 2 1 . 4

%I-5 33~.l
6 6 3 5  4o:z
7 1 . 9 4 9 . 4
6 4 . 2 4 5 . 1
6 0 . 2 4 4 . 1
6 8  4
64:6

35 0
53:7

6 0 . 6 6 0 . 0
6 6 . 9 6 0 . 3
65.6 6 0 . 8
6 4 . 6 6 1 . 4

5 6 . 0 57.0
5 3 . 3
5 1 . 6 $9” .
4 9 . 2 so.4
4 6 . 7 4 7 . 7

43-34 2 . 5 44E
3 9 . 9 3 8 . 8
35.3 3 2 . 8

STANDAKD DEW I AT I ONldG) OF l&,-.2 SECiJND SAMPLES OF DATA
MCOUST I C EMN 1 S I ON kP!OtX 82-i0bJB!  AE:OVE

7 0 . 8  7 0 . 8
so.2 -
82.3
83.4 ,’

14

E

g

2 0
21
2 2
2 3
2 4
25
2 6
27
2 8

g

3 2

g
36 ,

3387

4309

&fPL

PNLT

0 . 2

002

00::

i;;

1 :s
If-:
117
2 . 2
2 . 4
2 . 3
2.5
2 . 9
3 . 0
2 . 9

283

339

33.43
315
3 . 5

2 . 3
;:”0
2 . 0

0 . 4
0.5
0.7

2:”

1 . 6

1”:7’

k9”

1”::

p
3

2 . 6
3 . 0
2 . 8
2 . 9
3 . 2

43
2 . 8
2.5
2 . 4
2 . 3

0 . 2
0 . 2
0 . 2

kt4

84
1:0
1 . 2

x

::3

1:;
2 . 0
2 . 3
2 . 4
2 . 5
2 . 3
2 . 6
2 . 4
2 . 4
2 . 3
2 . 8
2 . 7
2 .9

7 3 . 4
6 0 . 8
7 1 . 6
6 8 . 7
6 6 . 4
7 1 . 3
6 4 . 0
5 9 . 7
6 7 . 2
6 4 . 1

T9
$

.s
6 2 . 5
60.5
5 9 . 0
5 7 . 0
5 3 . 9
51.1
4 9 . 5
4 7 . 2
4 4 . 8
4 1 . 6
4 0 . 8
3 7 . 8
3 2 . 7

6 9 . 6
8 0 . 1
8 1 . 3
8 2 . 5

0 . 4

264

00:;

g:z
L...
3 . 3
2 . 3
2 . 8
3.5
3 . 7

$j

“6:;
.

5 . 7
5.3
5.3

445

49::

442

RANDS 14  TO 40  - STANDARD l/3 OCTAVE  B&ND9 25 TO 10KHz
* - UNWE IGHTED ENERGY AVERAGE QF ME&“t.lRED LE?rEI,S  OVER 360 DEGREES
** - t+WEIGt!TED  ENERGY AVERAGE OF IlEhSIJRED  LEVELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC hVEHAFE  OF I’IEfASlJRED LEVELS DVEK 360 DEGREES
**** - 3 2  S E C O N D  AVERGING  TIME



SITE: 1H

GFKIWD I RLE
AVERAGE LEVEL

LEVELS @ ACOUSTIC EEI~~SICN! AblQl.ES  OF (DEGREES) OVER 360 DEGREES

SAND
NO.

14

11:

2;
19
2 c
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2S

go9

33:

3J:
33
3 6

33:

4309

$b,L

PNLT

0 43 9 0 135 100 225 270 315 ENERGY t!E

S O U N D  Pt%ESSIJRE  L E V E L  dB re 21) mi crokascal

35.1 4 8 . 8
3 3 . 3 4 6 . 6
5 2 . 0 4 5 . 1
5 1 . 8 4 9 . 5
4 6 . 7 4 2 . 4
4 9 . 34 7 . 4 g.2

4 3 . 9 46:2
4 8 . 1 31.3
3 3 . 9 3 7 . 3
5 2 . 5 34.9
SO.2 3 2 . 4

w .r) 48-7 31.4
4 2 . 6 4 6 . 1

44-44 5 . 2 G’s6
4 1 . 8 4317
4 1 . 6 4 3 . 7

40-43 8 . 2 S-30
3 9 . 8 41:4
4 1 . 3 43.1.
3 8 . 3 4 0 . 7
41.3 4 3 . 1

43:,-c: 44::j

5 7 . 1 Sb,Q
s5.1 54.4
2$.6 5 2 . 6
49.: Jb. 5 3 . Q

30.4 253 d- I 9
5 2 . 0 52.3
5 0 . 4 5 2 . 0
5 2 . 2 5 3 . 7
5 6 . 4 5 8 . 7
S5.1 57.4
52.1 3 3 . 9

50.155.2
2-t.7
r)b” .
49.;
49.8
5 0 . 5
4 7 . 6
50.0
5 4  7”
33.1
5 0 . 3

4 4 . 4 3 6 . 0
4 4 . 1 3 5 . 4
9434.g

4311

St.4

342
4 1 . 8 3 1 . 9

z-:
44 19

32-b 29.6
2 9 . 6

53.9
SQ.8
4 9 . 1
57.2
46.2
4 9 . 4
48,W
4 6 . 5
5Q.3
5 7 . 4
54”P
50.5
4 9 . 0
5Q.Q
4c1.4
4 5 . 7
4 7 . 0
4 3 . 3
4Q.G
3 8 . 9
-38 T?
%I>
3 5 . 9
33.8
3 3 . 4
30.4
2 9 . 3

4 6 . 9
90.0

lFP
4s::
4 4 . 8
43*2
4 1 . 1
4 Q . 4
4 0 . 3
4 0 . 2
3 6 . 4
3 8 . 4
3 6 . 1
37.3

56.2
5 3 . 4
53.8
53.5
53.1
51.0
48.5
4 4 . 5
4 9 . 7
5 4 . 0
J O . 8
4 9 . 1
4 5 . 2
4 7 . 2
42-Q
4 0 . 9
4 3 . 4
4 0 . 7
4 0 . 5
3 8 . 3
3 7 . 1
4 0 . 4
4 3 . 8
3 9 . 0
4 Q . 4
38.0
3S.4

5 5 . 2  1o.s
5 2 . 9 13.3
52.0 1 7 . 4
52.5 2 2 . 3
4 0 . 2 2 2 . 0
s o . 4 2 7 . 9
5 4 . 0 3 4 . 9
5 4 . 3  3 8 . 2
55.; 3 8 . 3

. 4 6 . 8
5 6 . 3 4 7 . 7
3 3 . 4 4 6 . 8
5 0 . 2  4 3 . 4
31.1 4 7 . 9
4 8 . 5 4 6 . 6
4 7 . 0  4 6 . 2
4 6 . 9  4 6 . 9
4 3 . 9  4 4 . 5
4 2 . 6  4 3 . 6
4 0 . 8  4 2 . 0
3 9 . 7  4 1 . 0
4 0 . 6  4 1 . 8
4 1 . 9  4 2 . 9

38-1 3-164 0 . 2
3 7 . 8  $7’
40.2 .

3 4 . 7 5 7 . 2
6 2 . 8  6 3 . 4
6 7 . 7  7 0 . 6
6 9 . 2  7 2 . 0

S T A N D A R D  DEUIATION(dR) CJF 16-2 SEr,CtNl?  S A M P L E S  OF QATA
@ACDUST  I C EMF-1 I ST fX4 RPlfis-E  SllOkW AROVE

1 4

2

;ij

2 0
21
2 2
2 3
2 4
25
2 6
2 7
2 s

g

3 2

g
3 6

3

4309

!%is,PL

PNLT

1 =I.C
4::
B:F:
i-14
1:3
k-09
1 :2

11’34
117
1 . 7

;:g
L.L
2 . 3
3 . 0
2 . 4
1 . 7
2 . 0
1 . 8
2 . 0
2 . 0
2 . 1

2 . 6
3 . 2
2 . 7

:“I;

2:3

:::

22

L.G

1”:6”
1 . 9
2 . 3
p;

2-07
3:s
3 . 5
3 . 6
3 . 7
3 . 3
4 . 3.

t:;
L-u
2 . 4

s-3
h. 6
2.5
2.2
2.2
2.0
1 . 9
1.3
1.3

:,t;

2 . 0
2 . 5
2-b

2:

ihi
3:_4
2./
3 . 2
3 . 1
2 . 7
2.“J
2 . 0
2 . 4

5 3 . 9 4 . 2

51-851.0 332
32.3 1 . 3
4 7 . 4 2 . 8
5 0 . 351.5 :I;

49-25 1 . 2 kH
3 6 . 8 2 . 8
55.0 3 . 3
52.2 3 . 1

3: 3-8
46:s :-sb
4 5 . 7 3 : s
4 6 . 2 2 . 9
4 2 . 9 3 . 4
4 1 . 9 2 . 9
;p;

3917

2.76

5:2
4 0 . 4 4 . 2
3 6 . 8 3 . 7

3219 338;
4-6
5::

5 6 . 8 2 . 3

b4-86 9 . 4 29
7 0 . 4 2 . 1

B A N D S  1 4  T O  4 0  - S T A N D A R D  l/3 UCTAVE: SAPlOB 25 .TO 1OKHz
UNWEIGHTED ENERGY AVERAGE  OF PIEASURED LEVELS DVER 360 DEGREES
A-WEIGHTED ENERGY AVERAGE i-Jr” t1F:AF+“EI!F<FF> LEVFLS OVER 360 DEGREES
UNWE I GHTED Ati I THMET I C A?‘t’:th?F:F? IlF t1F:IIF~tSREI-T  LEVELS DVER 360 DEGREES
32 SECOND AVERGING  TINE



Table 0.4
i

US/CAN4DIAN T E S T  - DULLES INTERNATIONAL CIIRPORT

B E L L  206-Ll HELICOPTEk

l/3 OCTAVE NOISE DATFI  - -  STATIC  TESTS

AS MEASURED****

SITE: 4 H (SOFT S U R F A C E )  - 150 M. W E S T AUG. 27,15'84

HOVER IN GROUND EFFECT

LEVELS @ ACOUSTIC EHHISION ANGLES OF (DEGREES)
AVERAGE LEVEL

OVER 360 DEGREES

0 45 90 '135 180 225 270 315 ENERGY A,V,E

SOUND PRESSURE LEVEL dB re 20 microPasca?

$.'- L.J 31.4 23.1
72.9 38.3
71;3 41.1
69:: w 43-450.2 55.0

6Fi-o71.2 578.89 .
66.2 55.3
63 8
5316

55.2
3 1 . 1 $67.;
53.0 4918
55.5 53.6
ss.9 55.1
57.0 57.0
57.9 58.5
57.0 58.0
55.5 56.7
53.6 54.9
51.7 52.9
49.3 50.3
46.6 47.1
44.3 44.2
;A:$ 34.0 40.4

64.3 64.6 67.7 67.7 63.8 70.2 69.5 66.1 67.5 67.5
80.5 80.5 82.6 82.0 85.6 83.6 81.3
78.4 78.6

80.9 82.5
82.3 82.0 r

79.8
81.1 84.4 132.4 80.4

79.5 83.4
81.7

83.4 83.1 86.4 83.9 81.9 83.0 -

STANDARD DEVIATIONcdB)  OF 36-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.2
00::
8:s"
oo*;
1:o

i*:
1 :o
2.0
2.2
l-771.
2.7
2.4
2.7
2.4
3

PNLT 1 . 2

0.2
0":9
8:i
kii
f:%
1:2
;:zj
&.
2.5
2.3
2.5
2.5
2.2
2.2
2.3
2.4
2.2
28
T:9'

0.6

$f
.

2.2
2.1
2.2
2.1
1.2
10:;
i:;
a.
2.5
2.2
2.5
2.8
2. 6
2.3
2.7
2:
33'33
312
2.9

0.4
9:;
214
1.41
1:7
2.0
11'36
1:s
1.6
1.6
2.6
3.2
3.5
43::
44::
9':;
33:;
33::

2.2
0.3
1'5

0.4
0.3
0.8
t=g
0:s
0.9
;I$
2:7
2.3
2.8
3.0
2.8
3.2
2.7
2.8
2.5
2.2
2.3
2.7
2.8
2.4
2.2
2.0
1.7

1.2
0.4
1'::

0.6
Es
it3
819"
00188
1'17"
;:i
3:7
3.5
3.1
3.0
2.7
2.6
2.4
2.2
2.3
f:%
210

0.8
4:;

.
::"8
2.0
1'::
29'
1.4
2.1
;::"
6.
2.5
2.7
2.6
$t
2.8
2.9
2.8
2.6
2.4

2.9
2.
12
2.6
3.1
2.9
2. 8
2.8
2.8
2.6
2.4
2.1
t:s'

75.5 2.3
61.9 2.2
72.0 2.7
6790-z

2.7
7614 $1
68.8
64.3 2.6
70.6 2.4
65.6 2.6
62.4 3.3
52.2 3.6
50.3 3.0
32.3 2.9
54.8 2.9
54.8 3.5
55.7 3.9
56.5 4.1
55.2 4.5
53.9 4.5
52.4 4.1
50.8 3.5
48.5 3.4
45.9 3.2
43.6 3.2
40.8 3.3
35.8 3.4

67.0 2.2
88:'? le82.0
8219 2.3

BANDS 14  TO 40  -
*

STANDARD l/3 OCTAVE BANDS 25 T O  1OKHz

22,
- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- A-WEIGHTED ENERGY AVERhGE OF flEASlJRED  LEVELS OVER 360 DEGREES

***t4
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32  SECOND AVERGING  TIME



S I T E :  4 H <SOFT S U R F A C E )  - 130 H. WEST CIUG. 27,1984

Table D.5
US/C&NADIAN  T E S T  - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER DOT/TSC
1/ 7/85

l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED**?*

F L I G H T  I D L E
AVERAGE LEVEL

LEVELS Q ACOUSTIC EbQlISION  ANGLES OF (DEGREES) OVER 360 DEGREES
---..---------------------^-------------------- ----..----------------m

BAND
NO.

14

E

1187
19
2 0
21
2 2
2 3
2 4
3cJ
2 6
2 7
2 8

$09

33:

3343
3 5
3 6

3387

4309

p$PL

PNLT

0 4s .’0 1 3 5 180 22s 2 7 0 315 ENERGY $ttE

SOUND PRESSURE LEVEL dG PC  20 microPascal
7 3 . 0 2 8 . 3

4 3 . 2 3 8 . 4
4 4 . 6 4 1 . 4
4 7 . 6 45.7

48-93 1 . 4 3%
52.4 3310
5 1 . 9 5 2 . 9
51 . o 5 2 . 2
5 0 . 2 51.5
4 8 . 8 J O . 0

z-69
4311

47=6 44.4
4 3 . 0

40.5 3 9 . 4
33.7 3 3 . 2

6 2 . 9  6 2 . 5  6 3 . 6  6 0 . 9 6 2 . 0  6 3 . 0  6 4 . 5 6 1 . 3
7 9 . 9  7 8 . 6  7 8 . 5 7 7 . 7  7 9 . 5 7 9 . 8  7 8 . 7  7 9 . 0
7 7 . 9  7 6 . 7  7 7 . 8  75.2 7 7 . 3  7 7 . 4  7 8 . 1  7 6 . 1
7 9 . 2 7 7 . 7  7 9 . 0  7 6 . 2 7 8 . 9  7 8 . 8  7 9 . 0  7 7 . 4

6 ’2 . 7  6 2 . 7
79.0 -
7 7 . 0
78.1 ,’

STbNDARD DEVIATION(d8) OF 16-2  SECOND SAMPLES OF DhTA
QACOUSTIC  EHMISION ANGLE SHOWN ABOVE

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 4
15
16
1;
2 0
2122
2 3
2 4
25
2 6
2 7
2 8

:09

ii

3:;
3 6

z8f

2

* -** -*** -***at -

0.5

i:8

K-66

f):f:

;I$

1:o
1 . 4
2 . 4
2 . 2
2 . 4
2 . 6
3 . 4

432
4:7

0 . 3
0 . 5
0 . 4

0”::

4-b
0:9
1 . 2

F-7
113
2 . 0
1 . 9
2 . 0
2 . 3
2 . 3
2 . 8
2 . 7

f:C

2:s
2 . 7
2 . 6
2 . 7
2 . 5

0 . 4

002

005

25
g=g
015
1.0
:1-z
1:s
2 . 3
2 . 3
2 . 4
2.3
3 . 1

;:a
.

2 . 8
2 . 8
2 . 7
2 . 7
2 . 1

0 . 2

00133

00133

0’:;

::8”
10-z
1:s
2 . 3
2 . 1
2 .
4-1
217
3 . 0
3 . 1
2 . 5
2 . 9
2 . 9
2 . 3
2 . 0

1’::

4::

00:;

K
2:3
2 . 3

0 . 8
1 . 2
0.5
1.0
1.5
1 . 7

92 .
2 . 7
2 . 5
2 . 3
2 . 0

2;
210
2 . 2

11’68
115
1.4

7 2 . 9 0 . 5
6 0 . 4 1.0

4 8 . 0 1 . 5
4 3 . 0 1.5
4 4 . 6 0 . 9
4 7 . 5 1.1
4 8 . 6 1.8
51.0 2.0
3 1 . 8 2 . 3
5 1 . 2
5 0 . 5

5.6
. ..2

4 9 . 74 8 . 4
4 6 . 1

2. ;.;

4 3 . 4 ::3

43?” 3-o
34:g

3 . 6
3 . 5

6 2 . 6  1 . 2
5;‘; 0 . 7

78:3 1’::

BCINDS 1 4  T O  4 0 - STANDARD l/3 OCTAVE HANDS 25 TO 10KHz
UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
A-WEIGHTED ENERGY AVER4GE OF HEASURED  LEVELS OVER 360 DEGREES
UNWEIGMTED ARITHMETIC AVERAGE OF ME4SURED LEVELS OVER 360 DEGREES
32 SECOND AVERGING  TIME



BAND
NO.

14

1165

1;

3L-
22
23
24
25
26
27
28
29
33':
32
3393
35
36
3387
ST

Table D.6
US/CANAD 14N TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-Ll HELICOPTER

l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

SITE: 4H ( S O F T  S U R F A C E )  - is0 n .  ~JEST A U G .  27,1984

GROUND IDLE

LEVELS Q ACOUSTIC EHtlISlON ANGLES OF (DEGREES)
AVERAGE LEVEL

OVER 360 DEGREES- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -

0 43 90 135
SOUND PRESSURE

180 225 270 31s ENZRGY  A*v,E

LEVEL dB P C 2 0  nicroPmco1

AR,?T,H

SO.0
47.8

S3.1
49.9
46.9
32.8
;(i=':
S1.L-?
49.4
48.2
SO.3
44.9
39.3
32.4
33.8
33.1
32.2

35.5
33k4
34s
31.3
31.8

46.9
44.8
43.9
47.7
44.4
50.1
58.9
5 8 . 7
51.0
54.0
49.2
2'3
3914
38.5
38.0
42.7
42.4
44.5
44.0
44.2
47.7
50.3
47.4
50.3
49.0
52.7

52.4
57.0
54.1
53.9
54.2
48.6
39.9
31.7
33.4
34.4
36.0
41.9
42.5
43.4
45.5
44.9
46.0
45.6
43.3
43.9
40.7
40.2

54.5
5 1 . 8
49.6
50.3
47.6
52.6
53.7
50.5
52.4
S5.8
so.7
42.2
36.2
36.3
36.3
35.5
40.2
37.6
37.7
37.3
37.0
37.3
3 6 . 8
34.4
34.9
3 1 . 8
3 1 . 6

61.8 73.6 70.0 64.9
PNLT 62.4 74.5 70.8 66.1

46.4
31.3
44.3
51.3
49.5
44-9.-.
49.4
54.8
48.:
3"la'l"
3313
34.1
33.4
38.3
36.3
33.6
36.1
38.8
36.0
34.2
32.5
31.7
29.0
28.6

$.!
'8:6
i9.2
'6.7
i4.4
.cJ . 5
i l . 7
2.2

49.6 50.7
60.5 62.4
63.0 64.3
64.1 65.2

52.2
49.1
45.8
51.6
47.4
52.0
50.5
48.7
50.4
52.2
iP3
345

42.1

4 8 . 3
50.2
47.4
48.1

FG
7213
75.4

51.9 7.2
49.5 10.1

53.0 36.9
w 37=9
48:s 3"::8'
4o-o34.1 w
3cJ:4 35 7 33.5 52:s
35.7 34.9
40.3 40.3
40.0 40.6
41.7 42.7
42.0 43.2
42.7 44.0
45-447.2 4986-t
43.4 4318
4s 5
43:3

45 4
42:2

45.8 43.3

STANDARD DEVIATION(dB) OF 16-2 SECOND SAHPLES  OF DATA
QACOUSTIC  EMHISION ANGLE SHOWN 4BOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

5cJ.s !5!5.s
62.7
70.4 'I
71.3 -

1.9
:":8'
1':ii
;:i

.
bo9
0:s
0.6
1.2
:':f

.
2.2
1'9
::o"
:':[
1:4
k44

1.9
1.2
0.3
2.3
1.4
3::
;:i
2:4
11=93
2:s
2.4
;:I
1:s
22
2.9
2.2
:"I!

.
5.1

2.0
0.5
0.6
02::
1'::
12::
ho"
002
8:o"
11131
1.2
1.2
3.0
2.8
2.0
2.6
2.7
2.5
P:s"

1.5
0 . 8

:i:4”

2.5
3.5
2.7
il:61
1.2
1.0
0':;
0":;
0":;
;:p
2633
2.8
2.9
i:o"
i::
$2
33::

012
1'::

51.0
48.7
;(i=;
45:7
51.7
53.2
50.8
50.9
53.7
48.1
39.8
33.6
go'

3"95=6'
aala
39.8
40.0
40.6
41.8
g.7
40:s
37.3
37.9

53.4
62.5
E=tr

BANDS 14 TO 40
* - ST4NDARD  113 OCTAVE BANDS 25 TO 1OKHr

::*
- UNWEIGHTED ENERGY AVERAGE OF HEASURED LEVELS OVER 360 DEGREES
- A-WEIGHTED ENERGY AVERAGE OF HEASURED LEVELS OVER 360 DEGREES

*+*i,
- UNWEIGHTED ARITHMETIC FIVERAGE OF HEASURED LEVELS OVER 360 DEGREES
- 32 SECOND AVERGING  T I M E



Table II.7
US/CANADIAN TEST - DULLES INTERNATION4L  AIRPORT

BELL 206-Ll HELICOPTER

l/3 OCTCIVE  NOISE D4TA  -- STATIC TESTS
;O/yg, ”

AS MEASURED****

S I T E : 3-i lH4RD SURFCICE) - 3 0 0  H .  E A S T 4UG. 27,1984

HOVER IN GROUND EFFECT

LEVELS Q ACOUSTIC EHHISION ANGLES OF (DEGREES)
AVERAGE LEVEL

OVER 360 DEGREES
B4ND
NO.

14
15
1 6
17
18
19
20
2 1
22
2 3
2 4
2 5
2 6
2 7
2 8
2 9

33:
3 2

g
3 6

33;

43;

4L
‘iMJL

PNLT

0 4 5 9 0 1 3 5 1 8 0 223 2 7 0 315 ENERGY “;;E

SOUND PRESSURE LEVEL db re 20 microPascr1

6 6 . 4 2 1 . 7

=5*16 5 . 2 :x
6 3 . 4 3312
6 1 . 2 3 5 . 0
6 6 . 3 4 3 . 8
g.46

63:4

9411.3

SO:8
6 1 . 1 5 0 . 2

6 4 463:4 558 -5 6 . 8
6 3 . 5 S 8 . 7
6 2 . 4 59.2
6 0 . 4 58.5
56.4 53.6
5 2 . 1 5 2 . 1
4 9 . 2 4 9 . 8

i;.$ . 493.6 .2
4 1 . 1 4 2 . 4
3 8 . 8 4 0 . 0
3 6 . 1 3 7 . 1

33-92 9 . 5 %-q9 .L
2 4 . 6 23:s

5 6 . 6 6 2 . 0  6 1 . 7  6 9 . 2

ST4NDARD DEVIATION!dB) O F  1 6 - 2  S E C O N D  SlSMPLES O F  DAT4
QACOUSTIC EMMISION  ANGLE SHOWN ABOVE

14
1s
16
17
1 8
19
2 0
2 1
2 2
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0

33:

;;
3 6

3387

$7

0.6

1”:8

1”::

hJ

2 . 0
3 6
5:6

2.2

$$
A.
2 . 5
2 . 4
2 . 2
2 . 0
2 . 2
2 . 2

%LPL &i

PNLT 2 . 4

0 . 4

009

F-39
218
3 . 4
1 . 9
2 . 2
2 . 2
2 . 0
” 4-.‘6
2:s
3 . 4
3.1

$1”9
2 . 9
2 . 7
2 . 2
2 . 3
2 . 4
2 . 4
1 . 9
1 . 3

0 . 6 0 . 8

2 . 2
2 . 8
1 . 9
1 . 6
2,. 7

5x0’

332

49.04
313
2 . 7
2 . 4
2 . 6
2 . 4
2 . 5
2 . 6

3 . 5

5-TI..
5.1
4 . 7
4 . 2

33’19
2:9
2 . 8
2 . 8
2 . 9

e
2 . 4 2 . 9
1 . 1 1 . 2
2 . 1 2 . 6
2 . 2 2 . 7

0 . 6

00::

286

10’16
115
1 . 2

11’39
2:3
2 . 9

33::

39:;
i-14
3:3
2.8
3.0
2.7
3.2
2.8
2.7

[:4
e.
2.4

6 6 . 3
5 5 . 0

c3.9
60::
6 5 . 6
5 9 . 6
9 6 . 1
6 1 . 0
5 8 . 7
6 1 . 0
5 9 . 7
58.5
57.0
54.7
51.3
4 8 . 2
46.3
43.6
41.3
39.1
36.6
34.3
32.7
28.7
24.2

62.1
543-=
74:;

1.2
1.0
1.5
1.3
2.0
3::;

.
5.3
5.1
66'3
7:2
5.:
6:6
5.7
4.9
4.2
4.0
4.2
44::
$:i
4..

3:;
.

5.9

BANDS 14 TO 40 - STANDARD l/3 OCTAVE BANDS 2S TO 10KHz*
** - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

- A-WEIGHTED ENERGY AVERAGE GF HE4SURED LEVELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC AVER4GE OF MEASURED LEVELS OVER 360 DEGREES**I(* - 32  SECOND FIVERGING TIME



Table D.8
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

B E L L  206-Ll HELICOF’TER

l/3 o c TAVE N O I S E  D4TA - -  S T A T I C  T E S T S

A S  HEASURED****

S I T E :  .-‘iH (HARD S U R F A C E )  - 3 0 0  H .  E A S T AUG. 27,1984

B4ND
NO.

14

112

1:5
2 0
2122
2 3
2 4
2 5‘26
2 7
$8
2:
33;
3 3
3 4

;;

3 8

43;:

AL.
DASF’L
PNI..
PNLT

FL I GHT 1 DLE

LEVELS Q ACOUSTIC EHHISION 4NGLES  OF (DEGREES)
A V E R A G E  L E V E L

OVER 360 DEGREES--------------------_________________I__------ - - - - - - - - - - - - - - - - - - - - - -

0 4 5 90 135 1 8 0 2 2 5 270 315 ENERGY A,V,E*
SOUND PRESSURE LEVEL dD r-e 20 microPascal

6 5 . 3
5 4 . 2
g-c:
G.-a
6 3 . 9
5Cl.l
4 8 . 5
5 6 . 3
4 H . 6

3 1 . 5
2 9 . 8

65.1
5 4 . 4
6 4 . 6
6 2 . 8

5 7 . 4
6 0 . 8
5 7 . 7
5 6 . 6
5 6 . 0
54.9
5 2 . 5
5 1 . 0
4 8 . 9
45.4
4 2 . 2
4 0 . 1
3 7 . 6
35.0
3 1 . 4
3 1 . 5
2 7 . 6

63.2
5 8 . 3
f;;+
59:;
6 4 . 7
5 6 . 8
5 3 . 6
6 1 . 0
5 6 . 6
5 8 . 9
5 8 . 1
5 6 . 2
5 3 . 8
5 2 . 0
4 7 . 6
4 4 . 8
4 1 . a

65.1
5 9 . 4
6 3 . 8
6 1 . 8
6 1 . 4

g:;

64 :O
58.3
6 1 . 1
5 7 . 1

3 4 . 8
33.5

6 5 . 6
36.6
6 3 . 4
6 0 . 8
5 8 . 0
6 2 . 7
54.4
4 7 . 7
5 1 . 7
4 7 . 9
52.0
45.1
4 2 . 9
4 0 . 6

w
38 :o
3 7 . 7

6 5 . 3
5 2 . 6
6 4 . 1
6 1 . 9
5 9 . 2
58.5
cJ5.1
'50.5
55.0
5 3 . 3
5 7 . 6
5 5 . 2
5 1 . 7
50.1
4 7 . 7
4 3 . 4
4 2 . 1
4 0 . 4
3 8 . 8
3 6 . 3
3 3 . 7
3 0 . 6

6 4 . 7
53.6
6 4 . 0
6 1 . 8
5 9 . 8
6 5 . 3
g.2
.JL.2
54.0
52.7
56.3
5 2 . 9
5 1 . 4
4 8 . 8
4 5 . 1
4 2 . 2

4319=”
37::

333”:o’

41?.9 6 1 . 6
761p.;3

5 9 . 2 5 9 . 2 “JO.5 5 6 . 1 5 5 . 0
7 0 . 8 7 2 . 9

73.9 75:l
7 2 . 1 7 3 . 3 7 0 . 3

Id.-0 6’3 774:2 73 1
7 0 . 6 7 1 . 3

71:4 70 372.2 71.3 64.5 63.5 68.4 67.9 68.5 67.4

6 5 . 1
55.9
6 4 . 0
6 2 . 0
5 9  8
6413
5 7 . 9
54 . ‘2
5 9 . 8
55.5
5 9 . 1
eJ5.9
5 4 . 0
3 2 . 1
5 0 . 2
4 6 . 9
4 5 . 0

44:-T
15

g.7

32 :6
3 1 . 4
3 1 . 5
2 7 . 6

5 8 . 2
7 1 . 9
7 0 . 6
7 1 . 5

STANDARD DEVIATIDN(dK)  O F  1 6 - 2  S E C O N D  SAHPLES O F  D A T A
QACOUSTIC  EHMISION hNGLE  SHOWN ABOVE---1--------1-1-^---_________I__________--------

0 . 4
0 . 9
0 . 5

01.3
1 :5
1 . 8
2 . 3
2 . 3
5.1
.- . 3
2 . 2
2 .
1.:
I.5
1 . 3
1.0

$LPL 0”::

~NLT k-1”

0 . 6
1 . 5
0 . 6

00::

82

1”::
i-2
11%
2 . 1
2 .
3.07

33:96

L-7”
3 . 2
3 . 1
2-8

.q:7
2 . 4

2 . 0

2 . 1
0 . 5
1 . 6
1.7

0.3
0.5
0.5

4:;
1 . 9

$-;

2 .-1
2 . 8
3 . 2
4 . 2
4 . 2
2 . 9
2 . 8
2.3
2 . 4
2 . 3
2 . 6
2 . 7
2 . 9

1.0
03.5
H:$
I:2
1 . 7
2 . 1

:,i%

2 . 7
2 . 9
4 . 0

34-i
217
2 . 1
1.5
1 . 4

01:E:

-.

2 . 1
0 . 6

I’:;

0 . 8

I::%
.

2 . 3
2 . 3
2 . 9
3 . 0
2 . 1

$lj

2 . 7

$9

217
2 . 4
2 . 3
2 . 0
2 . 2

2 . 4
I.5
2 . 4
2 . 4

0 . 3
0 . 5
0 . 3

00::

1’10’

;:i

2:1
1 . 8
2 . 1

1’19’

1’::

1’2

l:f
.

1.5
0 . 3

1”::

2 . 2
2 . 8
2 . 9
2 . 3
$3

iI6'
1 . 7
2 . 0

.-

t-s4
112
1 . 2

2 0 . 4
1 6 . 5
2 9 . 4
3 1 . 8
3 3 . 6
4 1 . 8
3 8 . 8
3 8 . 1
4 6 . 4
4 4 . 6
SO.5
4 9 . 3
4 9 . 2
4 8 . 9
4 8 . 3
4 6 . 1
4 5 . 0

4413.:
38: 7
3 7 . 2

g-g

31:s
2 6 . 5

5 8 . 2

AK,?T,H

65.1
55.2
6 4 . 0
6 1 . 9
5 9 . 7
6 3 . 8
5 7 . 3
5 2 . 5
5 8 . 1
5 4 . 1
5 7 . 4
5 3 . 9
5 1 . 6
4 9 . 4

4479’”-I
42:5
4 0 . 7
$86.:

35:o
3 3 . 1
3 1 . 6
3 1 . 4
3 1 . 5
2 7 . 6

5 6 . 5
7 1 . 7
6 8 . 7
6 9 . 6

0 . 3

23”

Y-0”215
2 . 3

43::

44:;
5.2
6 . 0

4:;
.

3.1
$5
218
3 . 2
3 . 9

.-

21”

200

BANDS 14  TO 40 - STANDARD l/3 OCTAVE SANDS 23 TO IOKHn
* - UNWEIGHTED ENERGY 4VER4GE  OF MEASURED LEVELS OVER 360 DEGREES
**
*I*

- A-WEIGHTED ENERGY AVERAGE OF HEASURED LEVELS OVER 360 DEGREES

****
- UNWEIGHTED ARITHHETIC AVERAGE OF ME4SURED LEVELS OVER 360 DEGREES
- 32  SECOND AVERGING TIME



Table D.9
US/CANADIAN TEST - DULLES INTERNATIONAL 4 I

BELL 206-Ll HEL I  CDF’TER

l/3 OCTAVE NOISE DAT4  .-- STATIC  TES T

A S  ME4SURE:D***”

S I T E :  .-!5H ( H A R D  S U R F A C E )  .- 300  M.  EAST

GROUND IDLE ***I*

LEVELS G ACOUSTIC EMMISION ANGLES OF (DEGREES)- - - - - __ __ __ - - -. - .- - - ̂  - - _. - - - - _ _ - - I - - - - - _ - __ __ - - - - - - - - -
BAND
NO. 0 4 5 9 0 1 3 5 1 8 0 2 2 5 2 7 0 31.5

14
1 5
16
:t 7

AL.
or~?pL

g-3 5 49.2 9 ?

61:+

61.9 46.5 58.S 46.9 59.5 47.9 54.0 4 4 . 6 4 3 . 6

57.5 5 8 . 2 58.4 58.8 $$.$ g.; - $2.' .J.J.l
PNLT 58.1 6 3 . 2 58.5 5 8 . 9 59.5 66:4 5 6 . 8 56. 2

RPORT

AUG. 2 7 . 1 9 8 4

AVERAGE LEVEL
OVER 360 DEGREES

___------ -----------.--..

ENZRGY A,V,E

SOUND PRESSURE LEVEL dE: re 2 0  microRascal

54.9 1 0 . 2
5 3 . 2 1 3 . 8
51.1 16.5
4 9 . 4  1 9 . 2
4 6 . 1 1 9 . 9
4 6 . 8 2 4 . 3
53.4 3 4 . 3
5 1 . 4  3 5 . 3

w 3o*8
c7:4

2 9 . 7
2 8 . 7

2 9 . 1 3 0 . 3
so.5 31.3
2 6 . 2 2 6 . 7
2 6 . 1 2 6 . 0
2 3 . 9 2 2 . 4
2 3 . 0 2 0 . 5

ST4NDARD  DEUIAT  ION OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EHMISION ANGLE SHOWN ABOVEI -_....--.--- ------- ----------.-- - ._-------- --------------“-

4 8 . 6  4 8 . 6 4 7 . 2 3 . 3
61.9 - 6 1 . 2 2 . 5
60.6 - 5 8 . 9 3 . 1
61.5 - 59.7 3 . 4

2.8
;-,” . .
2 . 4
2 . 6

11.37
115
0 . 8
1 . 2
1 . 3
.I .5
!,* 4&- I 2
1.8
1 . 3
1 ?
:t'b
1 :a
1.2

* 1.2
?80
I:6
;-“1 . .2__

4L
OASPL lL -302 .
PNL :t .3
PNLT 1.4

2.5
“‘782.
X . 6
3. . a

11.11
1:9
O-8
1 . 0
1.1
1 . 4
1.5
2 . 4
2 . 5

1.5
1.3
1.1
1 . 5
0 . 8

0 . 8
0 . 8

:rS'

1.9
23”
0”::
00.:
112
?,. 2
A.2
2 . 3
2 . 1
2 . 0

:":;
. .

1 . 2
1 . 4
I . 9
2 . 2
2 .
LB
1 . 5
1 . 2
1 . 3

$5

510

1 . 4 3 . 2
1 . 3
1 . 3 $17"
0 . 8 2 . 4
1 . 2 2 . 1

0":s"
Il.2
5 . 2

'3,-T .2 -. .-
0 . 2

0 . 5 2 . 5
0 . 5 2.5
0 . 3 2 . 3
0 . 4 2 . 5

1 . 9
1 . 8
2 . 2
2 . 1

5 4 . 1
5 2 . 7

$. 8
,.:L

5 0 . 3 2 . 9
4 9 . 0 2 . 0

442.;
4816

I.ti 0 .9
5 .3

4 6 . 4 5 . 4
4 4 . 7 1 . 4
4 9 . 7 4 . 0
4 7 . 7 4 . 2
4 4 . 7 4 . 2
40.5 3 . 7

4o-o3 6 . 8 El
3 3 . 8 1 . 9

w l-l3.J 1 . 4
2 9 . 5 1 . 6
2 8 . 1 2 . 0
2 6 . 9 2 . 3
2 7 . 8 3 . 3
2 8 . 3 4 . 2
2 5 . 0 3 . 1
2 4 . 4 3 . 8
2 2 . 3 3.9
2 0 . 0 6 . 6

BhNDS 1 4  T O  40 - STANDARD l/3 OCTAVE SANDS 25 TO IOKHz
* - UNWEIGHTED ENERGY AVERAGE OF ME4SURED LEVELS OVER 360 DEGREES
** - A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC: AVERAGE OF MECISURED LEVELS OVER 360 DEGREES
**** - 3 2  S E C O N D  AVERGING  T I M E

+**** -- TABULATED LEUEL.S ARE CONTAMINATED RY LOCAL. AMDIENT.



BAND
NO.

14
13
16
17
16
19
20
21
22
23
24
25
26
27
28
29
30
33;
33:
HZ
37
38
z

Table D. 10
US/CANADIAN TEST - DULLES INTERNATIONAL AXRPORT

RELL 206-Ll HELICOPTER

l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

DOTITSC
l/ 8/8!5

SITE: 6H (SOFT SURFACE) - 300 M. WEST AUG. 27,1984

HOVER IN GROUND EFFECT

LEVELS Q ACOUSTIC EMMISION ANGLES OF (DEOREES) AVERAOE LEVEL
OVER 360 DEOREES“““““““-““““““““““““_______I____________”””””” “““““““““““““I”““““““”

0 45 90 135 180 225 270 313 ENZROY A,V,E
SOUND PRESSURE LEVEL dR re 20 microPascal

AF??~H 8td
DV

68:3 y7.1q
72.5 72.5
:87'?65.6 6618 69 57.6 =685 g.74 65:3 7506.98 68-362.0 6314 506.63 6519 ft.:

69.0
6511 6586::

$;.z . .J 64.5 64.1 66.3 69.2
61.9 59.2

64.4 72.7
64.5

62.2 69.3 61.6
63.5 64.4 75.0

66:':
7214

t+;
7314!x.? 54.1 cJ7.8

60.8 65.3
63.6 63.1

60.5
60.2 57.3 r57.i

52.4
39.0 63.8
52.7

63.2
$;.;

59.4
'j4:'t 58.9

61.4
31.3

6506'7 37.:
46.0 49.9 59.9 ejr,:4 ?kJ6
43.9 42.944.4 46;842.0 44.2 43:s

9440-t
39::

33';
'4t.i

44.6 41.4 44.0
4917

38.6
4511

44.7 41.8 42.845.2 9443.: 48.2
40':s '4t'i

42.7 41.949.3 41.4 45.5
$01 48.3

45.8 44.048.3 40.5
47.3

44.0
49.0 40.3

4213
44.7

38:e
42.5 38.9

46.5 $.f
47.1 4912

$7.3
l4S.S 39.3 43.9

47.7 37.8
41.1 37.6

42.0 39.7
46.2 48.3 :f'bf44'34.97 37.0 ,' 44.743.2 43.9 46.4 44.8 46:6

4i:a 1

40.4 37.9 30.2 34.4

38.3 g.1 31.4 1
35.4 z 27:4 z ,'
31.026.1 ,' 23.520.7 Z 1 -

5'6.3 26.5
67:7 3:::
63.8 35.6
63.5 37.3
71.9 49.4

44.4 39.6
43.9 40.7
44.8 42.9
43.8 45.0
43.7 45.7
46.3 46.9
45.6 46.6
44.7 45.9

sa.a 53.3 58.3
76.7

36.9
75.8

53.1
77.4 76.9 75.6

59.4
73.0 67.7 72.7 71.9 78.168.1 75.3 %:e' :.?: 57.676.7 57.6 -
74.5 68.7 73.0 73.2 69.3 72.677.5 72:674.3 72.674.2 74.1 ,'

STANDARD DEVIATION(d5)  OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANOLE SHOWN ABOVEI”““““““““““““““““““““““““““““““””””””””””””””””

0.3
0"::
009
x
112
I..1
1 .s
2.a
3.2
3.2
2.3
1.3
2.2
2.2
2.4
2.1
2.5
2.3
2.4
2.4
2.0
2.2
3::

2.6
1":;

:=3"
115
1.6

1.0
:':{
2:s
2.2
2.3
12.3
1:3
1.5
2.4
2.8
2.7
3.0
:":$

.
2.2
2.3
2.3
2.4
2.3
2.3
2.3
2.0
2.6

I"::
i":5

1.;
1.
1.6
1.5

33.49
3:s
2.8
2.7
2.4

0.9
1.1
1.2
1.4
k"o
2.3
1.0
ko,
2.5
2.3
2.7
2.5
2.1
2.2
2.6
2.4
2.7
2.8
2.8
;I$
2.1
1.::

&“4 ‘1=;
67:s 1:7
65.5 1.7
63.2 1.7
70-9 23::62.7
57.1 1.8
61.2 2.3
551.6 3.6
49.4 4.4
44.1 3.0
43.2 3.1
43.0 2.8
44.2 2.5
44.8 3.3
44.5 3.7
45.0 4.0
44.1 4.3
43.6 3.0
41.9 3.4
40.2 3.6
37.2 3.7

57.0 2.5
;$.$
73:2

0.9 2.6
2.8

* ‘- BANDS 14 TO 40 -  STANDARD l/3 OCTAVE 8ANDS 25 TO 1OKHr

::*
UNWEIGHTED ENERBY AVERAQE OF MEASURED LEVELS OVER 360 DEQREES

- A-WEIOHTED ENEROY AVERAOE OF MEASURED LEVELS OVER 360’DEGREES
****

- UNWEIGHTED ARITHMETIC AVERABE OF MEASURED LEVELS OVER 360 DEOREES
- 32 SECOND AVERQINO  T I M E



Table ll.11
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

RELL 206”ll HELICOPTER
l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEA8UREDw***

DO?/TSC
11 8/83

SITE8 6H [SOFT  SURFACE) - 300 M. WEST AUO. 27,1984

FLIOHT IDLE
A’JERAQE  LEVEL

LEVELS Q ACOUSTIC EMMISION ANQLES OF (DEQREES) OVER 360 DEGREES
““““““““““““““““““““““““““““““““”””””””””””””” “““““““““““““““““““““”

SAND
NO.

14
15
16

g
20
21
22
23
24
25
26
27
28

3;
334

g
36
3387
4309

&PC
PNLT

14
15
16
&i
19
20
21
22
zs3
25
26
27
28

Eo9

B
3343

33:

3587

4”:

0 45 90 13s 180 225 270 315 ENgRGY $tE

SOUND PRESSURE LEVEL d8 2 0  alcraPr8crl
69.1 2 4 . 4
5 3 . 3  1 6 . 1
6 6 . 9  3 2 . 3
6 4 . 6  3 4 . 4
6 2 . 1  3 3 . 9
6 7 . 8  4 3 . 3
5 9 . 4  4 0 . 3
3 2 . 9  3 6 . 8
3 9 . 3  4 5 . 9
5 1 . 7  4 0 . 8
43.0  3 6 . 4
3 7 . 8  3 1 . 2
3 6 . 1  3 1 . 3
37-9  3’341.2 .
:;a# 2z.94
46:O 46:6
45.9  4 6 . 9
4 5 . 0  4 6 . 2
4 4 . 7  4 6 . 0
4 2 . 4 .  4 3 . 6
39.5  4 0 . 5
3 5 . 0  3 6 . 3

w 32=92 7 . 0
50:7  1 8 . 2

66.9’ L?!;;\ 0.5
0.3  1.5

64.3 0.0
66T.03
39.L.  l CI

0.9 2.2
1.5

3 2 . 4
39.0 3
pJl.IcJ 113
4 4 . 5 2 . 4
3 7 . 6 1.S
$$:: 1=4
4 0 . 3 82
4 2 . 0 314
4 3 . 3 3 . 9
4 4 . 0 4 . 3

3 4 . 6 3 . 0

w 4*1
iO:6 ::8”

5 6 . 3 31.8 5 6 . 9 S3.8 5 2 . 9 3 3 . 2 5 9 . 7 55.4 53.9 35.9 5 5 . 0 2 . 6
75.5 7 3 . 7 74.1 73.1 7 4 . 0 7 4 . 6 7 3 . 8 7 4 . 4 -
7 0 . 0 6 6 . 4 7 0 . 6 6 7 . 3 6 7 . 0 68.1 7 2 . 1 6 9 . 6 7 4 . 3 g’; “?-‘i3:
7 1 . 9 6 7 . 5 7 1 . 9 6 0 . 4 6 8 . 6 6 9 . 6 7 3 . 0 7 1 . 0 $0’:; ,’ 7012 i:O

STANDARD DEVIATIUNtdH)  OF 16-2 SECOND SAMPLE8 OF DATA
QACOUSTIC  EMMISION ANGLE SHOWN AROUE““““““““““““““““““““““““““““““““””””””””””””””””

$bLPL
PNLT

* -
** -
*** * -
**** -

2 . 4
0 . 7
2 .1
2 . 1

0 . 4
267

0”s

00::

I:%
1:s
2 . 0
2 . 0
2 . 3
2 .1
1.3
2 . 4

$6
.””

0 . 6
002
015
0 . 4
f:%

1:s
1 . 2
2 . 3
2 . 2
2 . 7
2 . 8
2 . 6
2 . 4
2 . 2

$2
2 . 7
2 . 2
2 . 6
2.5
;:4”
1 . 8

8’64
1:2
1 .2

0 . 2
0 . 2
0 . 3
0.5
0.s
002
1 . 6
1 . 2
1.3
2.4
2.2
2.8
3.3
2.3
i::

::a
89

002
002

BAND8  14 TO 40 - STANDARD l/3 OCTAVE 8ANDS  25 TO 1OKHt
UNWEIOHTED ENERQY AVERAGE OF MEASURED LEVEL8 OU RI

360 DEBR
2

ES
A-WEIOHTED ENERGY AVERAGE OF MEASURED LEVELS OU R 360 DEOR  ES
UNWEIOHTED ARITHMETIC AVERAOE  OF HEASURED LEVELS OVER 360 DEOREES
32 SECOND AVERGINS  TIM4



Table II. 12
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

E:ELL 206-Ll HELICOPTER

l/3 CCTAUE  N O I S E  D A T A  - -  S T A T I C  T E S T S
y/8;;:J

AS MEASURED****

S I T E :  6H (SOFT  SURFACE)  - 300 M.  WEST AUG. 27,1984

GROUND IDLE *****

LEVELS I? ACOUSTIC EHMISION ANGLES OF (DEGREES)
AVERAGE LEVEL

OVER 360 DEGREES

BAND
NO. 0 45 90 135 180 225 270 315 ENERGY A,V,E

SOUND PRESSURE LEVEL dH rc 20 microPascal

43.9 ;tp; g.; g.60 42.5 44.4 JO.8 49.7
65 : 8 57:1 57.6 - 58.8 54.7 59.0 57.6
64.3

60.5 64.1
57.7

62.7 64.4
50.4 X.8 58.1 64.4 65.6

55.1 10.4
51.2 1 1 . 8
49.1 14.5
5G.2 20.0
46.3 20.1
49.4 26.9
ij5.5 32.1

35.1
45:g 32.5
49.9 35.0
g.; 34.9
32:$

30.9
26.1

34.0 3 0 . 8
33.1 31.2
32.9 32.1
34.8 34.8
34.3 34.9
"3w& 35.8

36.4
35.9 37.2
35.9 37.1

STANDARD DEVIATION (dS 1 OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EHMISION ANGLE SHOWN ADO?rE“~“““I”“~“--“““““““-““~“~““““““~””””””””””””~”””

3.7
3.1
2.0
1.8
2.1
2.02.2
1.2
0.9
1.5
0.8
1'::
L-i3
1::
1 :s
$-p"
.2

1 .1
E-1'
1"::

2.1.36
1.9
11'18
0:s
4.6
0":;
2.2
4.1
3.5
2.7
2-9
217
2.4
:-if
213
1.5
l-192.

2.4
1.5
1.2
;:7'
1'::
82
l":p

is
1:0
1 . 1
1.1
k-09
112
1.4
15
115
1.1
:-09
017
0.8

0.5
0.7
00176

1.8
1.7
b-89
114
01163

2.3
2.2
2.2
2.0

5.2
:":f
212
1.3
1 . 2

01.2

t-t
115
0 . 8

I:$
‘91.A

1":s"
a:;
L.
2.5
2. 4
2.1
&6'

O-792.
1"::

1 . 7
1.4
1 . 2
p:;

t.-0”

g:;
-I?1 ..I

f-e7
o:?
1.7
1.7
2.2
2.1
2. 6
;:;
2.'4
2.0
5.2

15 - ‘,“.L

2.0
1.6
13
115
2.7
4.2
3.1
5.0
4.7

47.2 47.2
60.7 -
61.1
61.6 r

1.4
2.4
1.
1.64

i-9"
113
1.5

53.5 4.?
49-94S.3 2;
49.9 1.8
45.9 2.1
49.2 1.3
50.2 2.8
48.0 4.5
i%T 1.0 1.5
43s
32:;

3=4 3.7
2.9

32.9 3.1
32.4 2.2
32.4 2.2
33.2 3.6
32-s32.5 442

30.0 3.8
29.1 4.7
24.1 4.1
22.0 4.1

46.2 7 .s...  7
60.3 1.9
59.4 3.7
60.2 3.8

BANDS 14  TO 40 -
*

STANDARD l/3 OCTAVE SANDS 25 TO 10KHz
**

- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
***

- A-WEIGHTED ENERGY AVERAGE OF MEASLJRED LEVELS OVER 360 DEGREES

****
- UNWEIGHTED ARITHHETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32 SECOND A’JERG ING T I ?4E

***** - TAEIULATED LEVELS ARE CONTAMINATED BY LOCAL AMBIENT.



Table D.13
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-Ll HELICOPTER DOT/TSC
:I./ a/e5

l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

S I T E :  1H (HARD S U R F A C E )  - 150 M .  E A S T AUG. 2 9 . 1 9 8 4

HAND
NO.

14
15
i6
17
‘is
:9
20
21
22
23
24
25
26
27
28
29
?P
55
3343
332
3387
43:

F$LPL
PNLT

14

11:

197
19
20
21
2 2
23
24
25
26
2?
28
3":
.;:
E
35
36
::
43:

HOVER IN GROUND EFFECT
AVERAGE LEVEL

LEVELS B ACOUSTIC EHHISION ANGLES OF (DEGREES) OVER 360 DEGREES
---I------------------------------------------  ----------^-----------

0 4s 90 135 180 225 270 313 ENgRGY A,V,E

SOUND PRESSURE LEVEL dk rc 20 microPascal

75.5
60.4

3?:.8
L-.0

72.4 37.8
70.7 40.5
be473:6 433 -"-51.1
72:4 665'80 48"759.0 50.9
71.7 6 0 . 8
74.6 66.0
74.7 68.1
74.9 70.1
75.3 72.1
73.8 71.9
g-2
631%

65.2 67.4
64.1

%=bs . 61"6 59.0
55.3 56.6
52.7 53.9
49.5 SO.5
47.3 4 7 . a
45.5 45.4
42.9 41.8
39.3 36.8

70.6 69.9 74.7 81.2 84.7' 76.1 70.4 73.3
;;.;
82:;

g.47
sa:i

83.1 86.3 87.0 92.0 90.3 94.7 83.2 87.2 78-v 81"4 84.6
8 7 . 5 92.7 95.7 88.7 Sl:? 83.8

78.4 7E.4
~49"y z
90:: -

pgPL

PNLT

STANDARD DEUIATIONCdB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC E!‘lHISION ANGLE SHOWN ASOVE--------------------______________^_____--------

* -
** -
*** -
**** -

2.4
2.5-I
2.5
3.2

2.4
1.9
1.6
1":s'
?=90
115
1.9

2.3
0,*40
5:0

0.2
t-40
0:s
0.6
0.5
0.7

0.4
,o:a
-t",'
5:0
2.5
2.3
1.5
2.5
2.7
3.2
3.7
3.5
3.4
33:;
3.5
3.4
3":3"
2.9
2.8
2.6
2.7

3.2
2.2
2.9
2.8

0.3
0.5
0.5
00.97
0:s
0.9
1'2
:'I3

"I??..J
1.5
1.4
33::
3315
33'46
315
3.6
3.2
3.3

0.3
0":s'
:-:.
1'::
1'::
p

3
2.1
2 . 1
2.2
2.6
2.6
2.1
2.0
11136
1"s
1":;
1":;

0.4
00.:
015
0.7
6:;
t-g
115
1.8
1.8
2.2
2.3
2,. 4
. . 6
2.2
2. 1
2.0
5:2 i:;

2.7
2.7

3”: 1”4
7119' L.:!,!“O
70.36 7 . a #ll!
736 3'?
6t:7 3:s
64.4 4.8
69.9 5.1
68.6 5.3
71.1 5.9
70.1 6.6
69.7 6.?
6 9 . 8 6 . G
69.1 6.7
67.0 3.4
64.0 3.4
62"459.6 23 .A
57.0 2.954.5 2.8
51.8 3 . 1
48.5 3.4
46"544.9 2. 3":
42.9 1.1
39.2 0.2

BANDS 14 TO 40 - STANDARD l/3 OCTAVE SANDS 25 TO 1Olr.H~
UNWEIGHTED ENERGY AVERAGE OF MEASURED LCVELS OVER 360 DEGREES
A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER, 360 DEGREES
UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
32 SECOND AVERGING  TIME



SAND
NO.

14
13
16
1':
19
20
a::22
23
24
25
26
27
2ti
29
30
33:
5;

3:
38
43;:

Table D.14
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 286-Ll HELICOPTER

l/3 OCTAVE NOISE DATA -- STATIC TESTS
;O/T/S;;sJ

A S  M E A S U R E D * * * *

S I T E :  1H (HARD S U R F A C E )  - 150 H. E A S T AUG. 29,1984

14
15
16

$ij

2 0
2 1
2 2
2 3
2 4
25
2 6
2 7
2 8
2 9
3 0
33:

$

3 6

33;

s309

FL IGHT IDLE

LEVELS t? ACOUSTIC EMMISION ANGLES OF (DEGREES)
AVERAGE LE’JEL

OVER 360 DEGREES

0 45 9 0 13s 1 8 0 2 2 5 2 7 0 3 1 5 EN$RGY A+V,E

SOUND PRESSURE LEVEL da P@ 20 microPascal
Ai?&H ;:d\

$94 ;;.s
70::

$.“- r;.; F9.; F+.i 7 2 . 2 7 2 . 2
70:4 70:: fo:4 69:s 6818 :;-33 39.3

6 8 . 1 6 7 . 7 6 8 . 2 6 8 . 9 6 7 . 0 6 7 . 6
6 4 . 5

6615
7 0 . 2

6 5 . 3
6 7 . 7

65.6 6 6 . 8 6 5 . 4 63.6 6 3 . 2 6 3 . 9

6 1 . 6 6 2 . 7 6 6 . 5

ii&.:
60 :i

2.:
60 ..g

65.8 64.4 68.0 66.3 64.9 63.8 64.0 63.4
6 3 . 8

65.1 65.3 62.3 62.6
6 5 . 9

5 8 . 6 5 3 . 0
6 3 . 8 6 2 . 9 6 5 . 3 6 2 . 2

35.8 5 6 . 9 5 8 . 9
5 3 . 4 5 4 . 0

6=“6 g:2’ $46 g-69 t;:$ g”~
5 5 . 7 6 0 . 0

oJ1.5 $13”
57. ‘3

5 2 . 2
5 9 . 6

5 3 . 2 5 7 . 9
56.~ l I?

4 9 . 3 4 9 . 9 4 9 . 2
4 9 . 8 4 7 . 3 4 4 . 6
4 2 . 8

$$; rl. 24.; .

;;:;

45:2

$4

$:a 5 6 . 4 5 2 . 6
5 1 . 0 4 9 . 1
4 5 . 0 4 7 . 7

4 4 . 2 45:4 4oL:3 4444:: 4487::

6 8 . 8 6 9 . 4 7 2 . 5 7 4 . 7 7 2 . 8 7 1 . 3
7880.93

7 3 . 1
78.7 SO.9 79.9 83.4

7 0 . 3
81.1 85.4 SO.8 S4.5 7 8 . 9

81:6L 8 2 . 0

78.7 82.0 78.5 85.6

8 4 . 5 8 6 . 4 8 6 . 1 8 3 . 4 8 4 . 2 &; .

7 2 . 6 2 7 . 9
5 9 . 4 2 0 . 0
6 9 . 9  3 5 . 3
6 7 . 8  3 7 . 6
6 4 . 9  3 8 . 7

70”6 :v63 3a..&
5 8 . 5 42:i
6 8 . 0 5 4 . 6
6 4 . 0 5 3 . 1
6 8 . 3 5 9 . 7
6 6 . 5 5 9 . 9
6 5 . 5  6 0 . 7
6 5 . 1  6 1 . 9
2;“; y3.;

6315 63:5
6 2 . 2  6 2 . 8
5 9 . 8 6 0 . 8
5 7 . 2 5 8 . 4
5 4 . 8 5 6 . 1
5 0 . 9 5 2 . 1
4 6 . 7  4 7 . 7
4 5 . 1  4 5 . 6
4 4 . 8  4 4 . 7

7 2 . 0  7 2 . 0
79.6 -
8 3 . 0
84.1 I

STANDARD DEVIATIONtdS) OF 16-2  SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ABOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.5

E-74

H:;

1 :5
1 . 4
1.5
$2
1.5
S.b
1 . 8
1 . 9
2 . 3
g:$’

pls,PL p:;

PNLT 1:7

0 . 3

g:;

0 . 5
0 . 5
0.5
1 . 2

ii-16
019

8::

KY66

0”::

;:i

1 .‘9

z-90
210
2 . 3

0 . 7
0 . 3

23

0 . 3

0”::

00-i!
115
1 . 1
1 . 3
2 . 0

10’19
1:2
1 . 8

1 . 7
2 . 0
2 . 3
2.4

0 . 4

00::

0”:;

ii-94
1:2
2 . 1

I-33
1:s
1 . 9

3
119
2 . 0
2 . 2
2 . 2
2 . 3
2 . 3
3:;

210

1 . 4
0 . 2
1 . 3

8-78
112
0 . 8

g :;

112
1.5
1.3
1.5
1 . 7
1”::

x

11’99
1:6
2 . 2

33163

0 . 8

23

i:f

0:s
2 . 0
1 . 2

i-41
115
1 . 9
2 . 0
2 . 0
2 . 4
2 . 3

II”:;

512
3 . 2
4 . 3
4 . 8
5.0

2:

2 . 0

y$.$ “0.:

6019 O:i
6 7 . 7 0 . 7
64.8
7 0 . 0  ::“o
6 2 . 0 1 . 4
5 8 . 1 2 . 0
6 7 . 1 2 . 9
6 3 . 8  1 . 6

6 3 . 5 1 . 9
6 3 . 1  2 . 1
6 1 . 7  2 . 2
5 9 . 3 2 . 4
5 6 . 7 2 . 4
5 4 . 3 2 . 2
5 0 . 6  1 . 7
4 6 . 5  1 . 4

7 1 . 6 2 “0

7 9 . 48 2 . 7 11”:
8 3 . 9 117

HANDS 14 TO 40* - STANDARD l/3 OCTAVE SANDS 25 TO 1ONHt
**

- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
***

- A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
****

- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 32  SECOND AVERGING  TIME



Table D.15
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

SELL 206-11 HELICOPTER

l/3 OCTAVE NOISE DATA ;- STATIC TESTS

;0/T$T%&
J

AS MEASURED****

S I T E :  1H ! HARD SURFACE) - 1 5 0  M. E A S T AUG. 29,1984

GRGUND  I D L E
AVERAGE LEVEL

LEVELS @ ACOUSTIC EMMISION ANGLES OF (DEGREES) OVER 360 DEGREES
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _----- -------_-_------------

SAND
NO.

14

112
17
18
19
2 0
21
2 2
2 3
2 4
2 5
2 6
2 7
2 8

?,”
21
3 2

3343
35
3 6
3 7
3 8

:z

g$LFL

PNLT

4 9 . 6
4tr.6
4 6 . 0
91.7
$.l
II.. . 0
'jQ.0
4 6 . 4
5 0 . 1
36.1
x.2
53.1
4 7 . 3
5 1 . 3
4 8 . 2
5 0 . 4
5 2 . 6
cJ1.0
5 1 . 8
51.3

4 5 9 0 1 3 5 1 8 0 2 2 5 2 7 0 313 ENERG’ $V,E

SOUND PRESSURE LEVEL dB r e 20 microPascal

4 9 . 9 4 8 . 9

47”o4 6 . 6 2’64
4 8 . 4 4913
47.5 4 6 . 9
S1.S 91.1
5 2 . 3 51.5
49"o5 4 . 8 348'36 .
S9.S ‘is.9
5 8 . 6 5 6 . 1
56.3 5 5 . 1
5 3 . 0 5 2 . 6
5 7 . 3 5 5 . 5
5 4 . 0 5 1 . 7
54.5 5 1 . 2
9 4 . 8 5 4 . 3
5 2 . 9 5 2 . 6
5 2 . 4 5 2 . 7
5 1 . 5 4 9 . 7
4 8 . 4 4 5 . 9
4 5 . 0 4 6 . 0

m
4816

5o=9 48.3
oJ1.0

- 4 8 . 7
- 5 1 . 3

6 3 . 7 6 3 . 2
6 7 . 5 6 6 . 6
7 5 . 8 7 6 . 4
7 7 . 1 7 7 . 7

5 0 . 4 5 . 7
4 0 . 44 7 . 8 ,p--P
5 1 . 5 21:5
4 9  =I
5r:5

2 3 . 3
5 4 . 2 32:::
5 2 . 0 3 5 . 9
5 3 . 9 4 0 . 5
5 9 . 4 4 8 . 5
57.9 4 9 . 3
5 5 . 6 4 9 . 0
5 2 . 85 5 . 1 g:*0
5 3 . 1 5 1 . 2
33. “9 51.1
33.2 5 3 . 2
3o.a 5 1 . 4
50.7 5 1 . 7

49”64 6 . 7 sea-OS
4 5 . 2 4614

4 7 . 8
45.0
4 7 . 8
4 7 . 6

5 1 . 3 4 8 . 8

STANDARD DEUIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EHRISION ANGLE SHOWN AHOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6 2 . 4 6 2 . 4
67.0 -
7 4 . 9
75.7 z

2 . 2

i:$
“““6
1 . 0

1”::
1.5
2 . 4
2 . 5
2 . 0
1 . 7
1.5
il::
I',";

114
1:s
1.7
2 "5
3 . 0

20’

1.0

k3”

11-T
0:s
2 . 7

03183

0”:;

1”::’

11-i
213
2 . 0
2 . 1
2 . 2
2 . 3
2.5
2.3
3.5
4 . 6
5 . 2

1.1
1"::
PO3
O-i5
1 . 9
1 . 2
0 . 9
1 . 2
1 . 1

$2
. ..2
2 . 3
1 . 5
2 . 0
1 . 7
2 . 2
2 . 3
2 . 5

$14’

44::

1.9
01::
24'
00178
::8'
0":s'
if-79
113
i*8. . 1
2 . 0
2 . 2
2 . 3
2 . 6
2 . 7
2 . 4
2 . 7
3 . 8
4 . 5

50.1
4 7 . 6
47.5
51 2
$5
J-. 7
5 2 . a
5 0 . 2
5 3 . 5
5 9 . 2
5 7 . 6
3 5 . 2
5 2 . 3
5 4 . 8
5 2 . 6
5 1 . 6
5 3 . 1
3 0 . 4
4 9 . 9
4 8 . 9
4 6 . 2
4 4 . 7
43.4
4 4 . 4
4 6 . 4
4 8 . 7
5 1 . 3

2:-70
74:3
7 5 . 4

1 . 6
2 . 6
1.3
1 . 9
3 . 1
0.5
q-3
d.9
2 . 0

11-s
210
2 . 6
2 . 1
2 . 4

Ir”:
213
3 . 1
;-,”
5:6
4 . 1
3 . 3
4 . 5

1 . 5
1 . 3
4 “9
h . ‘1

SANDS 14  TO 40  - STANDARD l/3 OCTAVE BANDS 25 TO 1OKHz
* - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES** - A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
**** - 32  SECOND AVERGING  TIME



BAND
NO.

14
15
16
17
18
19

5’:-.22
2 3
‘>A
;,i
2 6
27
2929

2
3 2
3 3
3 4

33:

:5
4 0

p$PL

PNLT

Table D.16
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

HELL 206-Ll HELICOPTER
d

l/3 OCTAVE NOISE DATA -- STATIC TESTS
yO/T/8;;:

AS MEASURED****

S I T E :  4 H <SOFT S U R F A C E )  - 150 H. WEST AUG. 29,1984

HOVER IN GROUND EFFECT
AVERAGE LEVEL

LEVELS @ ACOUSTIC EtltlISION ANGLES OF (DEGREES) OVER 360 DEGREES^-------------------______I_____________------ - - - - - - - - - - - - - - - I - - - - - -

0 4 5 9 0 135 la0 225 2 7 0 3 1 5 EN$RGY $V,E

SOUND PRESSURE LEVEL dS re 20 microPascal

7 5 . 8
6 0 . 2
7 1 . 3
69 “3
6 6 . 7
7 3 . 5
6 4 . 9

6660’:
&O-LO
‘;c,.“,

x
sb..2
5 3 . 3
5 4 . 1
5 6 . 0
5 5 . 7
5 4 . 3
5 3 . 7
5 2 . 4
5 1 . 7
4 9 . 4
46.8
4 5 . 8
4 3 . 1

7 6 . 1
6 0 . 3
7 2 . 2
7 1 . 2
6 9 . 8
6 9 . 7
6 4 . 1
6 1 . 1
6 5  567-3L.h
6 0 . 5
4 8 . 0
4 7 . 2
4 9 . 9
5 3 . 5
5 4 . 2
55.2
5 5 . 3
5 3 . 7
5 2 . 2
5 1 . 0
5 0 . 6
4 9 . 2
4 7 . 1
4 6 . 8

7 5 . 9
6 0 . 2
7 2 . 6
72.5
7 0 . 9
7 3 . 1
6 7 . 5
6 2 . 6
g4. 5
6 2 . 1
5 1 . 7
4S.Q
4 9 . 9
$5
d.“.5
5 3 . 5
5 3 . 9
32.4
so.9
4 9 . 2
4 8 . 1
4 6 . 5
4 4 . 4
4 2 . 3

7 7 . 7
6 8 . 7
6 6 . 0
6 8 . 2
6 5 . 1
5 9 . 3
4 8 . 6
4 7 . 8
5 0 . 2
5 2 . 5
5 2 . 3
53.4
5 4 . 6
5 5 . 1
5 4 . 8
5 3 . 2
5 0 . 6

E-l
44::

76P9
72:;
7 0 . 2
6 7 . 0
7 4 . 5
6 5 . 3
6 0 . 1
6 5 . 0
57.3
5 3 . 3
4 4 . 4
4 5 . 2
4 8 . 1
51.8
9 2 . 1
5 3 . 6
5 3 . 2
5 1 . 7
4 9 . 9
4 9 . 6
4 8 . 3

4464-O
42:;

7 3 . 6
6 0 . 2
7 0 . 1
6 9 . 3
65.4
7 9 . 9
6 9 . 1
6 3 . 1
7 2 . 0
6 5 . 3
5 7 . 1
45.8
4 9 . 5
5 2 . 9
5 6 . 1
5 7 . 7
5 8 . 9
6 0 . 3
6 0 . 4
5 9 . 2
5 5 . 7
4 9 . 8
4 7 . 7
4 5 . 3
4 3 . 0

E9
70::
6 9 . 3
6 6 . 2
7 3 . 3
6 6 . 1
61.1
6 8 . 6
6 4 . 3
5 7 . 8

5 2 . 9
5 5 . 5
5 6 . 7
5 7 . 7
57 .8
9 4 . 4
4 8 . 2
4 3 . 8
4 1 . 6
4 0 . 0

7 2 . 7

F:
70:7

6 6 . 9
6 2 . 1
5 7 . 7
4 7 . 1
2i.l
dc). 4
5 9 . 1
6 1 . 5
6 4 . 4
64.5
6 3 . 2
6 0 . 9
5 7 . 9
5cJ.s
5 2 . 1
4 9 . 0
4 7 . 7

40.6 - - - - - . -

6 4 . 9 6 4 . 5 6 4 . 7 6 5 . 5 6 2 . 7 6 9 . 0 7 1 . 7

g.16 8 0 . 1
SO:@

80.1 78.4as.3 79.7 8i.a 80.6
;&i .J

82.6 82.6 76G.i 79:; 88033
7 9 . 0 8 0 . 9 8 2 . 1 8 4 . 8 8 0 . 6 8 5 . 2

STANDARD DEVIATIONlda) OF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EllkiISION ANGLE SHOWN ABOVE--------------------________I___________--------

6 3 . 4 5 2 . 5
5 8 . 7 5 0 . 1
4 7 . 7 4 1 . 1

w 43”1“C 4 8 . 0
54.4 5 2 . 6
5 6 . 1 9 5 . 3
5 8 . 2 5 a . 2
5 3 . 6 5 9 . 2
37.9 5 8 . 9
5 6 . 5 5 7 . 7

53.95 1 . 1 %P2
4 8 . 5 49.“:
4 6 . 1 4 6 . 6

%‘< 4ft”6
40:6 &::

6 7 . 1  6 7 . 1
80.9 -
8 0 . 3
al.7 1

:-16
0:s

3.1
3 . 2
3 ‘)
3.-r
3 . 2
2 . 4
2 . 5
2 . 1

1”:3”x

PNLT 1 . 2

0 . 4

0”:;

00167

i-11
11%

p:;

1 . 4
:“aL .2.:
2 . 1
2 . 5
2 . 6
2.5
2 . 5
2 . 3
2 . 4
2 . 7
2 . 7
3 . 0

0.3
00:;
0.5
0 . 6

0”s

L.-o”

p:;
“C2..,

2 . 5
2 . 8

33-t
315
2 . 7
2 . 8
2 . a
2 . 5
2 . 6
2 . 3
2 . 3

1 . 5

“,““:“2
1 . 3

0 . 3

i:$

2 .‘1

if;
.

b-49
I):6
0 . 9
::“b
2 . 3

1”::
2 . 1
2 . 4
2 . 8
2 . 6

29
2 . 1
2 . 0

1 . 2
0 . 3

0”:;

0 . 3
0 . 0
0 “4
;I;

;:;
.

b-19
018

ipj

1:7
2 . 3
2 . 4
2 . 2
2 . 0
2 . 4
2 . 7

f-8
1:s
1.5

2 . 1

1’::

i-47
3:s
3 . 5
4 . 0
4 . 5
?“,8.> . h
3 . 0
2 . 7
2 . 3
3 . 4
h.2
2 . 2

2;“9
71::
7O.l
6 7 . 6
7 4 . 7

F6L . 2
6 8 . 0
6 2 . 7
9 7 . 9
4 7 . 1
4 7 . 4
5 0 . 5
5 3 . 5
5 4 . 7
5 6 . 3
5 6 . 8
5 6 . 1
5 4 . 9
5 2 . 9
50.3
4 7 . 8
4 5 . 6

4443-P
4016

h””05:s
2 . 9
2 . S
2 . 4
2 . 5
2 . 6
2 . 8

4 . 0
“i-r!. . .
5.7
A.-
2 . 6

(5’6.1 2 . 9
80-a 1.0
8 0 . 0 2 . 2
8 1 . 4 2 . 5

SANDS 14 TO 40
*

- STANDARD l/3 OCTAVE SANDS 25 TO 10KHz
**

- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
***

- A-WEIGHTED ENER5Y AVERAGE OF MEASURED LEVELS OVER 360 DEGREES

*))I**
- UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
- 3 2  S E C O N D  AUERGING  TIME



S I T E :  4H (SOFT SUF:FACE) - 150 N. W E S T AUG. 29,1984

SAND
NO.

14
15
i6
;g
20
2122
23
24
25
26
27
28
29
30
33:
3343
$2
3387
4309

&SRL
PNL
PNLT

Table D-17
US/CANADIAN TEST - DULLES I NTERNAT 1 GNAL A I RPORT

SELL 206~Ll HEL 1 CQPTEW

l/3 OCTAVE NQISE DATA -- STATIC TESTS

A S  MEASURED”““*

FLIGHT IDLE
AVERAGE LEVEL

LEVELS G ACOUSTIC EMMISION ANGLES OF <DEGREES) OVER 360 DEGREES
-----^-_-------------~---------~------------~~ ------s---------------

0 45 90 135 180 225 278 315 ENERGY 2;”

SOUND P R E S S U R E  L E V E L  dB PO 20 ncicPaPaaca1

73.0 2 8 . 3
60.3 20.9
70.5 35.9
69.3 39.1
66.5 40.3
73.0 50.5

56.0 47.4
43.8 37.2
42.0 37.2
44"7 44:":4 a . 5
49.8 $$8"
52.8 .A&.
54.0 94.6
54.0 cJS.0
53.8 5 5 . 0
53.4 54.7
52.4 53.6
50.4 51.4
48.2 48.7
ga; 49.2
47:3 z::

65.5 64.5 65.6 62.9 62.5 61.5 58.8 67.4
79.3 78.5 78.4 79.0 78.9 78.8 78.1 79.5
79.9 79.0 79.1 77.2 77.5 76.3
81.5 8O.l 80.3 78.6 79.2 78.0 ;p.; . &af .

64.4 64.4
78.8 -
7 a . S
88.1 L

STANDARD DEVIATIDNtdB)  OF 16-2 SECGND SAMPLES GF DATA
@ACOUST  I C EMMI S I CN ANGLE SHQWN  AE:DVE

----_-----------^-~_________C__________---------

1.2
0.6
0.5
0 . 8

3

1'2
13'68
.s:5
1.6
1.9
$2
. . .
2.2

0 . 2

0”::

0”::

00:;

i-11
0:s
0.9
F-Z
1:3
1.3
l-792.
2.9
2.9
3.1
3.3
3.2
3.1
3.2
3.0

0.1
0.2
0.4
00176
::1"
63
F-16
112
2. 4
2 . 0
1.9
3.0
3.3
3.3
3 ..5
9"::
33:;
3.2
2.8

PNLT 1”:1”

1.6
0.2
1:;

0 . 2
0 . 2
0 . 4
0 . 5
O"7
0"::
i-16
:,:f
"2

2. 0
2.3
2.1
33:;
33-i
312
3.4T 6
.a . J
2.
3.09

2.2
0.3
1:;

76;‘; o,“$
70:s o:i
69.3 0.5
66.5 0,.7
72.5
63.2 i:l”
58.7 1.3
g-2 y. "2
55.7 1.6
43.6 1.3
44:'; 11-i. .
47 9, 2.2
49'10 2.9
51.7 3.5
52.7 4.0
52.6 4.3
52.0 4.9
51.7 5.0
50.8 4.6
48.9 4.4
46.7 4.3
46.2 6.2
50.8 1.6
47.0 1.8

63.6 2.
$E.g 0.5
7915 ;:5.

SANDS 14  TO 40  - STANDARD l/3 OCTArJE HANDS 23 TO 1OKHr
* - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
** A-WEIGHTED ENERGY AVERAGE CIF MEASURED LEVELS OVER 360 DEGREES
*** -- UNWEIGHTED ARITHMETIC AVERAGE DF MEASURED LEVELS OVER 360 DEGREES
**** - 32  SECOND AVERGING  TIME



S I T E :  4 H <SOFT S U R F A C E )  - 150 Tl. W E S T AUG. 29,19!34

Table D.18
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

DELL 206-Ll HELICOPTER y/8;gd
l/3 OCTAVE NOISE DATA -- STATIC TESTS

4S MEASURED****

BR@UND I D L E
AVERAQE  L E V E L

LEVELS ‘2 ACOUSTIC EMMISIDN ANGLES OF (DEGREES) OVER 360 DEGREES

0 4!!i 90 135 180 22s 270 315 ENERGY $V,E

SOUND PRESSURE LEVEL dE re 2 0  nlicrePar;ca’l

48.5
g;

.- .
54.8
53.0
51.2
47.1
i;*$
42.-A
35.3
32.8
39.8
39.3
42.9
47.7
48.6
31.6
55.5
g. 1
d, .1
5 7 . 5
53.2
54.6
50.8
51.6

49.5
44.0

51.9
48.2
51.0
5 2 . 5
44.2
32.3
30.7
37.8
36.6
3 8 . 1
43.7
44.0
46.1
45.6
46.6
51.2
54.7
51.2
g.0
A.5
56.9

50.4
48.1
47.5
50.2
48.5
53.2
55.1
49.6
52.6
53.5
47.7
3490'3
3919
38.5
36.2
38.9
39.4
2"
432
44.7
45.1
42.3
44.8

FE.9
pJeJ.1
51.7
53.5
4rp3;Jb.J
58.2
49.6
51.8
53.6
46.2
33.6
34.0
3 7 . 8
4 1 . 5
41.7
46.9
44.9
45.9
4 5 . 8
47.0
47.0
45.7
43.6
44.0

31.1
40.9
48.8
53.0
47.5
53.4
51.0
4 8 . 0
50.6
54.2
45.1
31.333 7&.h
q3$"$
4510
47.1
46.1
46.7
48.6
51.1.
48.9
4 8 . 3
47.3
46.1

65.2 62.0 55.0 57.0 59.0
66 1
79:9

64 3
7611

62.5 64.6
69.6 70.9

$2.0
/...9

80.1 77.5 70.3 72.1 74.0

5 1 . 9 49.4
93.3 4 8 . 3

g.5 . 48.2 51.5
50.7 47.7
53.0 52.3
60.5 52.4
56.7 49.7
53.4 52.0
56.5 52.4
49.7 43.0
46.742.3 E-90
42.5 3;:o

41.7 59.3
39.4 54 . 6
39.2 57.4

- 55.2
- 57.8

54.3 66.0
Pa'44 $55.:
69:4 01:2

5 0 . 2 24.0
52.95Ej.9 7Jp;
51.2 FE:1
5i.t
4612

38.2 42.7
37.6

39.v37.1 33+33
w

3x3
412 38.6 40.3
45.9 45.8
45.3 46.4
9479'? . 4aa6 50.9
50.6 51.9
52.9 54.1
54.2 55.2
SO.2 50.7
52.3 52.2
53.2 5 2 . 1
56.2 53.7

STANDARD DE’JIATION!dR)  QF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ADOVE

62.5 62.5
65.4 -
76.7
77.6 I

51.0 2.5
49.4 3.7
48.451.5
4P.2

1. 1.;
2.

52.954.3 yg
49.8 312
51.4 1.7
53.1 2.2
45.6 2.5
36.1 5.5
33%
40::

4-3 1.7
2.1

40.6 2.5
44.0 3.3
44.7 3.5
45.9 4.4
47.0 5.2
48.24 9 . 8 Z:$
50.3 6.8
47=4*,y ,a 29 2.2 -
55.4 3.4

2.7
0.9
2.6
2. 6

.

5 9 . a 4.7
64.7 1.6
73.3 4.6
74.9 4.7

B A N D S  1 4  TO 4 0 - STANDARD l/3 OCTAVE BANDS 25 TO 10KHx
* - UNWEIQHTED  ENERGY  AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
WY - A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LE’JELS OVER 360 DEGREES
**** - 32 SECOND MJERGING  TIME



Table D.19
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L? HELICOPTER

l/3 OCTh’JE NOlSE DATh - -  S T A T I C  T E S T S

BS MEASURED****

S I T E : 5H (HARD SURFACE)  - 300 M. EAST A U G .  29,2.984

HOVER IN GROUND  EFFECT
AVERrSGE L E V E L

LEVELS e ACOUSTIC EMHISION ANGLES OF (DEGREES) OVER 360 DEGREES--_------------------------------------------- --------------------I_

0 45 90 135 180 229 270 315 ENSRGY A,V,E

SOUND PRESSURE LEVEL dB re 20 microPascal

67.3 59.0 63.2 70.6
73.1 70.5 72.7 77.3
77.3 70.6 75.0
7f2.3 71.4 76.3 8i.i .

72-3 73 1 p; fs3.g
70:9

$2.;
81.8 78.7 7x:0
82.7 80.4 71.3 77.2

67.6' 67.6
772;: -
79:1 L'

STANDARD DEVIATIQNldB) OF 16-2 SECOND SAMPLES OF DATA
@ACglMSTIC  EHMISION ANGLE S H O W N  ABOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.0

0 . 8
1.9
0.6

3.4
r, .
6.:
66.2
sh".i
615
5.7

2.2
1.8

PNLT 5.3

0 . 2
0.3
1 . 3

Lo”

2-b
2:4
1.6
2.4
2.9
33.":
44':
4:s
4.5
4.4
43.-
33::
2.8
2. 3
2.0

0.4
0.5
0.4
0.5
0.5
A-a6
1:s
1.4
1.2
1.2
2.0
2.4
2.2
1.9
il"s9
117
1 . 5
1.1
ko9
0:6
0.6

2.3
5. 7
-. 7
2.3
2.6
3. 1

i:s”

57.4 2. 1
47.4 '1.7
60.1
5 8 . 2

!. 12 "
59.6 1.4
64.959.4 $1; .
56.2 3 " 4
62.5 3.6
61.1 3.3
w- . ..cl 4"o 4 "3
s9:6 bsll"E:

5.1
5.4
5.t:

56.4 5.752.4 5 " E)
49.8 3.6
46.1 5.5
43.1 5.0

3&l", 43:.89 43"" 3"n7
33.8 2:j

65.6 ,4.13
73.5 2.8
76.4 4.2
77.4 4.3

HANDS 14  TO 40  - S T A N D A R D  l/3 OCThVE BPINDS 25 T O  1OKHr
* - UNWEIGHTED ENERGY AVERfiGE OF HEASURED  LEVELS OVER 360 DEGREES
** - A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVEi? 360 DEGREES
*** - UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
***I( - 32 SECOND A’JERGING  TIME



Table Do20
US/CANADIAN TEST - DLJLLES I NTEKNAT  1 DNAL A I RPORT

t3Eb.L P&i;-Ll HEL I CDP1’ER
I./S aCl=AVE N O I S E  OATA - -  S T A T I C  T E S T S

A S  MEASUKED*~**

SITE: SW ~I4ARD  SUtwACE)  - 300 M. EAST 4UG. 29,1984

BAND
NO.

14
15
I6
17
18
14
2 0
21
22
2 3
24
2 5
“6
2 7
29
29
30
3 I
3 2

2:
3 5
3 6
3 7
3 8
3 9
4 0

ZbLPL

PNLT

FL I GM 1 DLE
AVERAGE LEVEL

LEVELS ‘2 ACOUSTIC EMMISION Ab!GLES CF IDEGREES~ OVER 360 DEGREES
-l----------pp-__---__s______u_______p__------ - - I - - - - - - - - - - - - - - - - - - -

0 45 9 0 133

SOUND PRESSURE

lf30 22s 270 315 ENEKGY A,tE

LEVEL, dS PC? 20 wiiePoPYFiCa1

6 5 . 5
5 4 . 3
6 3 . 5
6 3 . 5
5 9 . 3
6 5 . 6
5 6 . 9
5 2 . 7
6 1 . 5
5 5 . 3
5 8 . 2
5 6 . 2
5 5 . 1
5 4 . 0
5 2 . 3
so.1
4S.O
4 5 . 3
4 1 . 6
38.8
3 7 . 2

6 5 . 4
5 4 . 1
6 3 . 5
6 3 . 2
5 9 . 8
6 4 . 5
5 7 . 0
5 0 . 7
5 8 . 6
5 5 . 5
5 9 . 5
39”:3d.1
5 3  3.
5 1 . 6
4 9 . 0
4 6 . ”
4 2 . 4
3 9 . 3
3 5 . 7
3 4 . 4
3 4 . 0
3 3 . 7
3 2 . 0

6 5 . 5
5 6 . 7
6 3 . 5
6 2 . 0
5 9 . 0
6 2 . S
5 5 . 9
5 0 . 5
6 0 . 1
5 5 . 9
g-t. . .
5 7 . 3
5 6 . 3
5 4 . 7
5 1 . 2
4 8 . 6
4 5 . 9
4 2 . 4
3 9 . 8
3 7 . 9

E67
3 1 . 6

6 5 . 5
5 6 . 0
64.3.
6 3 . 2
6 0 . 3
6 5 . S
5 8 . 3
5 3 . 5

w
&:7
6 2 . 0
6 0 . 7
5 9 . 9
5 8 . 9
5 6 . 1
5 4 . 5
5 2 . 5
4 8 . 5
4 5 . 1
4 2 . 6
3 9 . 6
3 5 . 7
3 2 . 9

5 9 . 5 5 9 . 0 6 1 . 5 6 5 . 0
7 2 . 4 7 2 . 0 7 2 . 3
7 1 . 0 7 0 . 8 7 3 . 2

7,t.o
J J.

77’ . . . 7 b 7 1 . 8 7 4 . 3 7 6 . :

6 4 . 5 61.1 6 2 . 2 6 2 . 3
7 4 . 3 7 2 . 9 7 1 . 9 7 3 . 3
7 5 . 9 7 2 . 6 7 2 . 3
7 7 . 3 73-a 7 3 . 2 ;,3.; “4.

STANDARD DE’J I AT ION! dB) OF 16-2 SECOND SAMPLES OF DATA
@ACOUST 1 C EMM IS I ON PlNGLE SHOWN ABOVE

0 . 3
0 . 2
0 . 5
0 . 5
0 . 6

k9’

0”::

:.“;

{:!
L.b
2 . 6
3 . 5
3 . 7
3 . 6
3 . 5
3 . 1
2 . 9

g;g
.

2 . 9
2 . 7
3 . 1
2 . 3

b-38
018
0 . 8

1 . 1
0 . 4

00:;

0 . 4

00::

10-t
115
1.4
1 . 7
a . 5
7 3-.e
2 . 3
2 . 3
2 . 6
2 . 8
2 . a
2 . 9
2 . El
2 . 6
2 . 1

1”:;

k-91
OZ8

2 . 1
0 . 7

1”:s”

0 . 3

0”::

0”:;
1 . 4
1.2
2 . 4
1.9

11-z
1:s
2 . 1
2 . 7
2 . a

L-3
5 . 0
4 . 4

33::

f-s8
1:6

0 . 6

$3

1”::

f;;
1 . 8

5::
a.2
2 . 5
2 . 4
2 . 7
2 . 8
2 . 9

::o”
2 . 8
2 . 7

:-ET
113

0 . 3
0 . 4
0 . 5
0 . 5
0 . 6

8::

f-18
1:3
1.5
1 7.I
2. 07 3WI..
2 . 4
2 . 7
2 . 7
2 . 6
+-)34’3
IZa

:-i
1:9

6 5 . 7 21.0
5 5 . 4 1 6 . 0
63.9 2 9 . 3
63.” 3 2 . 9
5 9 . 6 3 3 . 4
6 5 . 2 4 2 . 7
5 7 . 4  3 S . 3
5 4 . 3  3 8 . 2
6 1 . 5 4 8 . 1
5 7 . 3 4 6 . 4
6 1 . 6 g.0
5 9 . 2  ~ti.6
5 8 . 0 5 3 . 2
5 6 . 9 5 3 . 7
5 5 . 7 5 3 . 8
5 3 . 2 5 2 . 4
51 5
49:4

51.5
5 0 . 0

3 2 . 6  3 3 . 1

6 2 . 4 6 2 . 4
73.0 -
7 3 . 7
74.8 r

6 5 . 7
5 5 . 3

;:”

6 3 . 9 0.2
g-,1 rl..c 0 “7
6 4 . 7 $.“;
5 7 . 3 i:s
5 3 . 5 2 . 3
6 0 . 7 2 . 6
5 7 . 1 1.5
61.2 2 “0
5 8 . 7 3 . ..A 7
57:5
5 6 . 4

2.1
h-2

5 5 . 1 2 . 4
5 2 . 6 2 . 5
5 0 . 7 3 . 0
4 8 . 3 3 . 5
4 4 . 9 3 . 5
4 1 . 7 3 . 5
3 9 . 6 3 . 0

36”93 4 . 8 t-08
3 2 . 5 019

61.9 2 . 1
Jg’- 9.9

74:s 5::

*
_ BANDS 14 TO 40 - STANDARD Z/Y OCTAVE E:tWDS 25 TO 1OKHr

UNbJE IGHTED ENERGY A’JERAGE  DF HEASURED LEVELS O’JER 360 DEGREES
YY - A-WEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
*w* - UNWEIGHTED ARITHMETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
**** - 32 SECOND AVEKGING  TIME



S I T E : 5 i.i CHARD SURFACE)  - 330 u. EAST AlJG. 29 " 1984

Table D.21
USz’CANADI  AN TEST - DU’ I ES- - I NTERNA?  I Off AL A I R!‘OR’T

E:ELL 206-Ll HELICOPTER

l/3 O C T A V E  fd0iSE DATA - -  S T A T I C  T E S T S

A S  MEASURED%***

DOT/TSC
i/ ?/S!5

GROUND IDLE *****
AVERAGE LE’JEL

LEVELS @ ACOUSTIC EMMISION ANGLES OF I.DEGREES) OIJCR 360 DEGREES--------------------________I___________------ - - - - - - - - - - - - - - - - - - -

45 90 135 130 225 270 315 ENERSY A'JE
**

SOUND PRESSURE LEIJEL  dR r-e 20 microPascal

AR..T,H tt,d
\

942”45::47.945.2
cJo.4
4 5 . 7
44.1
47.:.
32.G
50.4
40.4
43.7
46.7
4934'".5
43.3
43.:
43.267 ?1b.h
38.3

54.3
60.4
br-,i6
67.6

5 5 . 0 5 9 . 2 5 1 . 1 54.0 53.1 53.7
",5.$
68.6 .

i$.; 6 1 . 1 61.2
67." .b

61.6 6' 6
65:7

61.: 65
6615 24' 1676:;

5 0 . 849.7 1:::
47.94 8 . 4 g-3949.4 23:s
5G.O 27.5
52.9 33.8
50.6 34.5
g-0 .1 35.6 43.2
52.3 43.7
49.9 43.3
47.0 42.2

36.7 37.7
33-433.5 3333'49
33.3 33.3 ---27.4 24.9

STANDARD DEUIATIONldS) OF 16-2 SECOND SAMPLES OF DATA
@ACD’JSTIC EMMISIDN A N G L E  SHGWN  ADOVE-_------------------__^_________________--------

53.9 53.962.3 -
65.8
66.3 z

i.0
1.1
2 .3
2."J
2 . 7c. ..J
3.1
4.5
0.6
5 .5
I.9
2.2
cl.6
0.9
1.5
2 . 1
2. 6
$0
218
1. 92.2
2.1
2. 9
2.5
2.6

3.2
3.1
3.1
3.6
1:;

1 . 5
1.3
1=. -I
l":ct
0.9
0.8
2%
0.9
! .o
1.1
1.2
1.5
1.8
r, 1i.
2.0
2.2
f:i
1:a
1.v
k-36
0:s

2. 6
2.2
2.
3.:
2.5
2.7
1.2
2.6

30.6 1.5
49.1 2.4
47.6 1.9
48.0 1.a
47.8 3.4
49.3 I.3513. 9 3 . 8
48 . 0 4.6 '-8
4 8 . 8 1 . 4
53.8 l.7
5 i . 9 2 . :i.
49.4 2. . 3
46.6 2 " 'I .:
47.8 1.2
45.7 l.?
43.E: l"543.5 2 . 13
40.2 ,38.8 $1:
36.4 4.0
34.7
34.5

4 . (9
35.5 $1;
32.5 3.3
31.8 4.3
32.9 2.026.8 2.5

E:ANDS 1 4  T O  40 - STANDARD 1/3 OCTA’JE DANDS 25 TO 1OKl-k
* - UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
** - A-WEIGHTED ENERGY A’JERAGE OF MEASURED LEYELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC AUERAGE OF MEASURED LEVELS OVER 360 DEGREES
**** - 32  SECOND AVERGING  TIME
****I . TAS:LlLATED LEVELS ARE CONTAMINATED E:Y LOCAL AMBIENT.

.



S I T E :  6H

Table D.22
US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

KELL 206-Ll HELICOPTER

l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

(SOFT SURFACE)  - 300 K. W E S T AUG. 29,1984

HOVER 1N GROUND EFFECT
AVERAGE LEVEL

LEUELS @ ACOUSTIC EtiMISION ANGLES OF (DEGREES) OVER 360 DEGREES
-----I----------------------------------------  - - - - - - - - - - - - - - - - - - - - - -

0 45 90 135 180 225 270 315 ENSRGY ‘?V,E

1SOUND PRESSURE LEVEL da re 20 microPasca

71.4
58.6
6 6 . 5
64.6
61.9
69.8
61.2
33.2
59.2
48.8
43.2
39.1
39.6
42.0
45.6
46.3
48.8
47.8
46.2
45.0
43.5
42.3
40.2
37.6
35.1

71.7
5 8 . 2
67.9
67.0
6 5 . 1
64.7
59 . 2
55.1
57.4
49.9
46;6
40.1
38.7
40.0
43.4
44.0
45.7
46.7
44.1
42.3
42.1
41.6
g-7,
37%

7 1 . 9
58.8
F"5
66.6
63.8
64.1
53.1
62.9
55.5
47.2
40.9
39.7

71.6
57.5
E4
63::
73.0
64.8
60.1
59.5
53.6
45.3
40.3
39.3
41.6
43.7
44.1
44.4
44.6
44.1
43.7
43.0
41.0
3398"9
36::

69.7
57.6
68.1
2%
69.6
60.7
53.9
56.0
46.0
44P3-I
3915
39.7
44.1
43.7
44.6
42.9
42.3
40.8
42.0
41.6
40.6
39.0
37.3

69.0
56.9
64.4
64.7
58.5
75.1
65.2
cJ9.3
59.3
4 8 . 9
42.8
40.4

53.7

42.5
39.3
36.6

68.8
56.6
65.6
64.3
60.2
68.6
61.4
53.5
58.8
52.2
44.4
40.1
38.9
39.7
43.1
43.6
45.3
4 8 . 0
ii-$.
45.8
41.9
39.7
37.1
34.5

68.2
57.4
67.2
66.3
61.673 3. ..w
63.2
56.5
56.4
47.4
44.1
41.9
43.1
45.5
49.3
52.0
54.3
54.9
53.8
52.5
50.8
4 8 . 6
45.9
41.9
38.9

'57.2 59.4 56.4 56.9 54.9 62.1 57.5 62.7
75.5 75.4 76.8 76.8 75.1 77.3 74.1 76.0
71.0 69.2 71.1 72.7 70.1 75.7 71.0 75.2
72.4 70.0 72.1 74.2 71.6 77.9 72.3 76.9

70.5 2 5 . 8
5 7 . 8 l a . 4
66.9 32.3
65.8 35.6
F-F . ..h 36"a 48.7
$5.~ 43-g

40-s
cJ9.d."7 45.8
51.4 40.5
45.0 36.4
40.6 34.0
40.3 35.c,
42.4 39.2
46.1 44.2
47.6 46.8
49.2 49.2
50.0 50.6
49.4 50.4
48.1 49.3
46.1 47.4
44.0 45.2
41.7 42.7
38"936.5 E-44 .

STANDARD DEVIATIONIda)  QF 16-2 SECOND SAMPLES OF DATA
@ACOUSTIC EMMISION ANGLE SHOWN ARO’JE

$,. 5
5:;:
3.5
5.2
*5 . 7
2.9
2.7
2.3

0.4
0.4
0 . 6
0"";
112
1.4
1.9
1.5
1.5
2.0
1.6
2.0
2.1
2.7
33::
2":
316
3.3
2.6
2.3
1.8
2.3

0.3
0.5
0.5
0"::
1":2
k"<
1:2
1 . 8
1 . 8
2.3
&f
L.
2.2
2.2
2.3
2.4
2.
1.:
"3

1':;

0.3
0.5
1 . 0
2.4
2.1
00:;
f-74
115
1.7
;I:
1:7
2.5
2.8
$i
L.
2.2
1"::
1"::

0.4
0.5
0.7
0.9
b-36
Q:6
11-04
1:s
5. 1

0
510
2. 1
2.3
2.9
5.6
. ..s
2.2

1.6
0.5
0":;

lr'64
114
1.5

33-7”272
1 . 9
1.4
2.0
2.3
3.1
3.1
2.9
1.6
k-k
016

0.8
0.5
0.3
PO"
1:1
1.2
1":6'
1'::
4:;
514
2.5
3.1
3.1
2.6
2.8
2.9
2.8
2.7
::ti

5 8 . 9 58.9
76.0 -
72.8
74.2 z

33’37 3”cJ
66i7 :::
65"cJ 1.7
",F -3
63 b . 'r' d

2.7 3.2
2.2

5 5 . 8 2.4
58.7 2.2

41.1 2.5
45.2 2.9
46.1 3.6
47.4 4.0
47.9 4.3
47.2 4.6
45.9 4.6
4q41"$
4::1

$:$
2.

38.6 1.4
36.3 1.5

57.9 2.9
75.9 l.?
72.0 2.4
73.4 2.7

BAND3 14 TO 40 - STANDARD l/3 OCTAVE BANDS 25 TO 1OKHz
* - UNJEIGHTED ENERGY AVERAGE OF HEASURED LEVELS OVER 360 DEGREES
*-If - A-WEIGHTED ENERGY AVERAGE OF KEASURED  LEVELS OVER 360 DEGREES
*+* - UNWEIGHTED ARITHi’tETIC AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
**** - 3 2  S E C O N C  AVERGING  TIilE



Table D.23
US/CANADIAN TEST - DULLES INTERNATlGNAL  AIRPORT

SELL 206-~1 H E L I C O P T E R

l/3 OCTAVE NOISE DATA -- STATIC TESTS

AS MEASURED****

DOT/TSC
11 8185

S I T E :  6H <SOFT SURFACE)  - 300 b. W E S T AUG. 29 * 1984

F L I G H T  I D L E

LEVELS i ACOUSTIC EtWISION  ANGLES .OF (DEGREES)
AVERAGE LEVEL

OVER 360 DEGREES
SAND
NO.

p$L

PNLT

0 4 5 9 0 1 3 5 180 2 2 5 270 315 ENERGY $tE
SOUND PRESSURE LEVEL d8 PC  20 microPascal

6 8 . 3
35.8
6 4 . 9
6 3 . 9
6 2 . 2
6 9 . 5
59.6
5 1 . 5
58-a
4 7 . 7
4 2 . 9
4 2 . 8
40.5
4 3  3h.S
$4- . i
4 6 . 0
4 7 . 4
4 6 . 7
4h.5
4 6 . 3
4 5 . 0

F4. ..2
4 1 . 8

&8.0
5 6 . 3
65.2
6 4 . 5
g-t.-
5 7 . 5
50.1
5 4 . 0
4 3 . 4
3 9 . 8

4 3 . 9
4 2 . 9
4 3 . 5
4 1 . 3
4 0 . 8

%“o
381:

go
67::
6 5 . 2
6 2 . 5
6 4 . 1
57.0
‘51.8
58.6
4 9 . 8
4 5 . 5
4 2 . 1
4 1 . 2
4 2 . 3
4 5 . 6
4 6 . 4
4 7 . 4
4 7 . 7

-

6 7 . 9
56.3

24.3
y8:2

1
S8:5
5 5 . 7
ScJ.7
4 6 . 3
4 0 . 6
3 6 . 0
3 6 . 2
3 6 . 4
3 7 . 0
3 7 . 4
3 8 . 8
3 8 . 7
3 7 . 3
3 6 . 4
$6“7
3 4 . 3
3 2 . 3
2 9 . 2

6 8 . 1
5 3 . 9
65.1
6 3 . 0
6 0 . 0
6 8 . 6
pJB.6
5 1 . 1
6 0 . 1
48.5
4 2 . 7
3 5 . 9
3 5 . 2
3 6 . 1
3e.3

g:t

3717
3 7 . 4
3 8 . 7
3 9 . 3
3 9 . 0
3 7 . 6
3 6 . 2

6 7 . 5
5 5 . 3
6 4 . 6
6 2 . 4
5 9 . 7
6 9 . 9
5 9 . 3
4 8 . 9
55.8
4 6 . 4
4 2 . 4
3 4 . 7

4 2 . 6
4 3 . 7
4 2 . 5
4 0 . 1
3 9 . 6
3 9 . 1
3 7 . 8
3 6 . 2

6 8 . 1
5 7 . 2
6 4 . 4
6 3 . 7
6 0 . 3
6 5 . 5
23.9
JL. 4
56.1
4438':
3a18
33883
38:;
3 8 . 1
39.5
3 9 . 9
3 8 . 7
3 6 . 9
g - 4
38:;
3 7 . 4
35.8

67.8
57.0
64.8
6 3 . 9
6 0 . 2
7 1 . 0
61 .O
5 6 . 3
5 6 . 3
4 6 . 0
4 7 . 3
4 0 . 6
3 8 . 2
3 9 . 3

5 7 . 3 53.4 56.6 31.6 5 3 . 1 5 3 . 9
7 4 . 0  7 2 . 9  7 3 . 7  7 3 . 4  7 3 . 5

5 2 . 0 5 6 . 7

7 1 . 4  6 7 . 4  6 9 . 8  6 6 . 9  6 8 . 2
7 3 . 6  7 2 . 6  74.5

7 2 . 9  6 8 . 5
6 9 . 0  6 6 . 7  7 1 . 6

7 1 . 1  6 8 . 3  6 9 . 9  7 0 . 8  6 7 . 7  7 3 . 3

68.1 2 3 . 4
5 6 . 4 1 7 . 0
65.3 3 0 . 7
6 3 . 9  3 3 . 7
6 0 . 9  3 4 . 7
6 8 . 4  4 5 . 9
5 8 . 9  3 9 . 8

52”9 4336’985 7 . 3
4 7 . 6  3617
4 3 . 7  3 5 . 1
3 9 . 3  3 2 . 7
3 8 . 0  3 3 . 2
3 9 . 0  3 5 . 8
4 0 . 7  3 8 . 8
4 1 . 6  4 0 . 8
443s.i 4 4 5 . 6

44:1 “24 5 . 1
4 3 . 0  4 4 . 2
442r.33 4 3 . 6

40 :2
4 2 . 5
4 1 . 2

3 8 . 2 3 8 . 7
3 7 . 7  3 7 . 6

5 4 . 9 5 4 . 9

w -
70:; z

14
15
1 6
17
18
19
2 0
2122
2 3
2 4
2 5
2 6
2 7
2 8
2 9
$?
32

g

3:
3 7
3 8

4309

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
BACOL’STIC EHMISION  ANGLE SHOWN ABOVE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0 . 4

0”:3

00.5

00.2

6::

1’::

T-99
2:4
1.8
2 . 6
2-O9
5:s
2 . 6
2.4

L-A
1 . 8
2 . 2

0 . 3

00::

00:;

k-0’

:-a9
012
1 . 0
i-4
1:5
2 . 2
3 . 2
4 . 0

44’34
315
2 . 7
2 . 9
2 . 8
2 . 4
3 . 4

0 . 3

;;g

0 . 8

P:l”

0’19’

1”::

i-67
218
3 . 7

;:;

5:7
2 . 4
2 . 4
2 . 2
2 . 3
2 . 3
2 . 7

0 . 2

CL61

00176

;:3

1.1"L
IO-8
1:s
1.8
1"::
1 . 7
2 . 0
1 . 7
2 . 4

1’:;

1’::

276

0.50.30.5
i-f-78
015
0 . 9
1.5
1.0
;:6"
$;
513
2 . 6
2 . 7
2 . 7
3 . 1
2 . 5
2 . 0
1 . 6
1 . 2
1 . 4
2 . 2

0 . 2
0 . 5
0 . 4
0.5
0 . 9
1 . 6
1.5
21;
1.8
2 . 6
4 . 0
3 . 2
2 . 8
1 . 9
1 . 2

1”::

0”::

287

$5

0 . 3
0.5
0 . 7

00-86
112
0 . 8
2 . 3
1 . 2
0.5
i-z
i:5

1’14”

::I

33:;

;i;

2 . 4
2 . 0
2 . 8

oAkSPL 85
PNL
PNLT F:o’

0 . 5
0 . 5
0 . 5
0 . 6

A$?T,H

&8.1
5 6 . 4
65.2
6 3 . 8
60.8
6 7 . 9
5 8 . 8
32.2
5 6 . 9
4 7 . 3
4 3 . 0
3 8 . 3
37-i

3~“:
L40:4
4 2 . 4
4 3 . 2

“4Y“5
4 1 . 1
g-3
37:;6
3 6 . 6

5 4 . 3
7 3 . 5
6 8 . 9
7 0 . 3

B A N D S  1 4  T O  40 -
* STANDARD l/3 OCTAVE BANDS 2’3 T@ 10KHz
**

- UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREE8
***

- A-WEIGHTED ENERGY AVERAGE OF HEASURED  LEVELS OVER 360 DEGREES
****

- UNWEIGHTED ARITHMETIC AVERAGE OF HEASURED  LEVELS OVER 360 DEGREES
- 3 2  S E C O N D  AVERGING  TIflE



Table D.24
US/CANADIAN TEST - dULLES INTERNATIONAL CIIRPORT

SELL 206-Ll HELICOPTER DOT/TSC
1/ 8/%5

l./3 OCTAVE NOISE DAT4 -- STATIC TESTS

AS MEASURED****

S I T E :  6H lSOFT SURFACE)  - 300 H.  WEST AUG. 29,19%4

SAND
NO.

?4
15
16
1;
19
20
2122
23
24
25
269 7
2'6
29
30
33:

2
36
3387
43:

i$sPL
PhLT

GROUND IDLE +**** AVERAGE LEVEL
LEVELS @ CICOUST!C  EHHISION ANGLES OF (DEGREES) OVER 360 DEGREES
________^___________-------------------------- -----..---- - - - - - - - - - - - -

0 45 90 135 180 225 270 315 ENERGY $v,E

SOUND PRESSURE LEVEL dB PC  20 micropascal
54.9 52.8
54.7 49.3
50.6 47.7
53.2 50.0
50.0 46.5
53.3 50.3
58.7 51-e
55.6 45.7
48.4 45.1
4468';

3613 49.7

37 40.7 r

30.9 39.:: ---
$3';
35:9

g.f
3713

%-"e 40-6
3;:4 ii=96
31.6 441%
y7.; 27.6
3%..6 g;:;
36.3 46.2
y7.y 4;.4
&.I

32.4 :6:;

51.8
49.8 ml
::="o 13=4
5012

20.8
24.0

51.8 29.3
53.8 34.7
49.5 33.4
46.2 32.8
45.0 34.1
y7.; 333.7
3619 32::
36.0 32.8
35.8 33.9
35.2 34.4
36.6 36.6
36.7 37.3
3480.30 tp.3,
4116 42:+
44.1 45.3
45.1 46.1
3 9 . 8  4 0 . 3
40.6 40.5
37.7 36.6
34.0 32.3

51.2 2.5
48.6
47.5 ,3.$ L...
50.8 1.4
g-66
5216

3-i
3::

47.6 3.7
4qt$.$ f3.z
4;:4 4::
35.633.4 2.;
34.7 "3:s
35.1 2.6
34.7 2-p
3% Y?
3& 3:s
3-z 6.;
3914 2.:
39.9 619
36.6 5.4
36.3 6.3
36.3 3.4
32.5 4.4

53.5 4%.2 49.8 45.0 46.3
60.8 57.8 H& 60.0 50.7
67.6 63.2 5% 6 60.0
68.5 64.4 6412 5?:6 61.1

52.5 52.5
61.0 -
67.5
68.5 'I

50.1 4.6
2.1

STANDARD DEVIATION(dB) OF 16-2 SECOND SAMPLES OF DATA
@ACO’JST!C  EHMISION ANGLE SHOWN 4E:O’JE

_-__________________----------------------------

i.1
1'::

3.2

1.4
1.6
2.4
1:;

817"

2.
3.:
33::
f-6'
116
2.6
z-93
212
2.2

3.7
2.2
i:'7
2.0
1"::
1'16"
43.14
3:5
58.
34'78
217
3.9
4.7
5.0
34:;
13-t
;::

oo:t

1.8
0.9
1 . 2
1.0
1 . 5

E

s
.;:gl

.

1”::
1:;

;:;
.

2.3
2.2
1.8
k6"
g-3
015'
0.7

2.0 0.5
1 . 5 0.6
::7” 00::

SANDS 14  TO 40  - STANDARD l/3 OCTAVE SANDS 25 TO 10KHt
* UNWEIGHTED ENERGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
** : &WEIGHTED  ENEKGY AVERAGE OF MEASURED LEVELS OVER 360 DEGREES
*** - UNWEIGHTED ARITHMETIC 4VERAGE OF HEASURED LEVELS OVER 360 DEGREES
**** - 32 SECOND 4’JERGING  TIHE

**+**  - TAlXJL4TED LEVELS ARE CONTAMINATED SY LOCAL AHSIENT.



APPENDIX E

Laser Trajectory Plots and Ground Tracks
for Takeoff Operations

The laser takeoff tracking plots show the reference flight path and actual
flight path of the helicopter for selected test runs.

The ground plane track (plan view) shows the helicopter's movement along
the flight path as if the reader were looking down at it from above the
ground. The,scale  on the left side of the graph shows the distance in
feet of helicopter deviation to the left and right of the reference flight
path. The actual flight path of the helicopter is the line that follows,
(with devj.ation  to the left and right) , the reference flight path.

The altitude profile shows the helicopter's movement vertically and
horizontally along the flight path. The reference flight path is the
dashed line. The actual flight path is the solid line that approximately
follows the reference line. Please note that the x-axis is the distance
along the center line in feet x 10. At the center of the x-axis is the
center line center (CLC) mark of 0.00 feet. Positive values of x are
toward site 5 and negative values are toward site 4. The y-axis is
altitude above ground level (AGL) in feet x 10.
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APPENDIX F

Tracking Data

This appendix summarizes photo-altitude, radar and laser tracking
information used in the data reduction process. Detailed information on
trajectory data reduction can be found in Section 7.0 of this report.

The tables of this appendix provide the following data:

Time at PNLTM The time of the Tone Corrected Perceived
Maximum Woise Level.

Time radiated The time the measurement was taken.

CPA test Actual Chest Point of Approach (in feet).

SR test Actual Slant Range (in feet).

CPA ref Reference Closest Point of Approach (in feet).

SR ref Reference Slant Range (in feet).

Speed Expressed in knots.

Flag Source of data:

1 = Laser

2 = Radar

” 3 = Photo Adjusted Radar

The tables are ordered chronologically by test day, further subdivided
alphabetically by series name and then organized numerically by microphone
position number.



Al
-62
2
85
K
A8

8cEof3.75
8:3!5:483
8:41dI9.2!5
8hkO9.75
8:&40.75
8d9dl.75
8=51-S25
8sk17.25

Il6.9
NA
Ia4
Nil

111
NA

1127
M

Al.
A2
A3
A4
65
A6
A7
88

8=35dV50
Nb
Ni4
NA

8:46:41.10
Hb

85l58.!io
l&l

8l3.2!3
NA
NIL

687.2
Ia4

723.06
NA

118.1
NA
HA
Hill

l15.6
l&t

u5.3
Iw



TESl'INTEl: 8-27-84 TABLE F.3

Al
A2
A3
Ai+
2
A7
A8

8:35:09.25 8:35:08.60
8:3!3:48.25 NA

!?A NA
8:44:09.75 NA
8:46:41.75 8:46:41.10
8:49:11.25 NA
8:51:59.75 8:51:59.10
8:55:16.75 NA

'IFSTW 8-274

647
NA
NA

652:
NA

652.4
NA

692.77
NA
NA
NA

675.06
NA

665.91
NA

AT
RUN#

A-l 8:35:10.75
A-2 8Sk45.25
A-3 NA
A-4 8c44Eo6.25
Pr5 8&X3.25
A-6 8:49:(X3.25
A-7 8:52:01.25
A-8 8:55:14.25

8:35:10.2
NA
NA
NA

8:46:42.7
NA

8:52:00.6
NA

695.%
695.%
695.96
695.%
695.%
695.%
695.%
695.%

SR
l?Q?

745.19
NA
NA
It4

719.80
NA

710.37
NA

117.7
NA
NA
NA

116.5
NA

111.1
NA

3
h!A
NA
NA

3
NA
3

NA

TABLE F.4

SR
m

431
NA
NA
NA

421.1

426;
NA

568.78 492.12
NA 492.12
NA 492.12
NA 492.12

512.8 492.12
NA 492.12

527.83 492.12
NA 492.12

649.44
NA
NA
NA

599.29

fdt
NA

112.1
NA
NA
NA

118.1
NA

111.8
NA



‘II;sTm 8-274 TABLE F.5

- OPERATIN 492 FLTh.50 M FZIYCIVW(OPVH), TARGEX IS=117 RNIS

MI-5

AT TIME BA !sR
RUN# RADm

BA
Ra?

SR
REF @m

AlA2
2
2
A7
A8

8:35:05.75 8:46:38.2
8:38:50.25 NA

NA NA
8:44:11.25 NA
8:46:38.25 8:46:37.7
8:49:13.75 NA
8:51:56.25 8:51:55.6
855: 19.25 NA

408.9
NA
NA

438.:

436.:
NA

557.3 492.12
NA 492.12
NA 492.12
NA 492.12

562.31 492.12
NA 492.12

631.27 492.12
NA 492.12

‘IEC INTE: 8-27-84 TAEU F.6

PILor:  1

MI-: 1

AT
RUN# RADm

K33 llcEk43.75 llsk43.34
FE5 NA NA
K37 11:52:41.2!5 11:52:40.90
IS39 11:59:18.25 11:59:17.87
B41 12:06:08.75 12:06:08:30
I343 12:12:35.25 12:12:34.85
B45 12:21:53.75 12:21:53.33
B&7 12:28:25.75 12:28:25.30
B49 12:34:12.75 12:34:12.38
Ii51 NA NA
ES2 12:47:(X3.75  12:47:@3.15

CPA

670.72
NA
NA

ml.:
NA

no.93
NA

116.2 3
IL4 NA
NA NA
NA NA

115.2 3
NA NA

112.4 3
NA NA

BA
REF

SR
IUF

410.9
NA

390.56
461.4
393.1
452.3
428.2

426.46
407.3

4:

411.2

391.:
478.2
409.5
477.4
459.5

428.75
408.9

NA
416.5

495.04
495.04
495.04
495.04
495.04
495.04
495.04
‘495.04
495.04
495.04
495.04

495.40
NA

4%.72
513.06
515.69
522.51
531.23
497.69
4%.%

NA
498.03

WV
54.2 1

48;
NA
3

49.4 1
50 1
55 1

49.3 1
46.6 3
51.8 1

NA NA
51.4 1



‘IEST lMll3 S27-86 “IN&E F.7

PlIor: 1

M.KxPKm2

AT CPA
IUJN# RADIAlED

SR
REP

FB3 11:29:43.75 11:29:43.14 631.1
R35 It4 NA N4
R37 11:52:41.25 11:52:40.60 635.3
lB!J 11:59:19.25 llSk18.67 672
I%1 12:06:09.25 12:06:08.70 619.4
B43 12: 12d4.75 12: 12% 15 668.2
Is5 12:21:56.75 12:21:56.13 653.3
B47 12:28:26.25 12:28:25.60 666.6
B69 12:34:13.75 12:34:13.18 630
B51 NA NA It4
Es2 12:47:08.25 12:47:07.65 634.7

l’ESl’- 8-274 TANE F.8

PlIor: 1

I4xxmDE:  3

AT
RUN# FtADIATm

CPA

632.8

648.:
674.7

626
698.14
655.7

682.75
632.5

639;

E?33 11:29:43.75 11:29:43.14 648.8
Ii35 NA NA NA
B37 llZh12.75 NA NA
lx39 11s: 19.75 11:59:19.17 675.3
B41 12dxk12.25 12:06:12.20 638.3
lx3 12:12:34.25 12:12:33.60 663.2
F&5 12:21:55.75 12:21:55.13 649.3
B47 12:28:25.75 12sM5.10 666.6
I349 12:34:13.25 12:34:12.68 645.5
FE1 NA NA NA
B52 12:47:0X75 12:47:09.15 649.5

648.9
NA
NA

675.6
678.7

689.29
649.3

679.87
645.8

E:E
698.03
ilEEi
698:03
EE
698.03693.03698.03

CPA
REl?

698.03
698.03

Z:!
698.03
698.03
698.03

E:E

EkE

699.91

7l2.g
700.83
705.47
729.31
MO.59
714.94
700.80

NA
703.20

SR
m?

54.2 1
NA NA

49.1 3
49 1

50.1 1
48.7 3
50.6 1

45 3
51.4 1

NA NA
51.2 1

6!%.14
NA

6x4.~
742.21
720.06
693.03
711.93
698.35

699.:

54.2 1
NA NA
NA NA

48.9 1
50.9 1
49.8 3
50.3 1
47.5 3
51.7 1

NA NA
52.2 1



TmilE: M7-84 TARE F.9

cl’BATIa ICAD TAKJXEF,  T- US=57 KIWIS

MI-4

RADm

B-33 11:29:48.25 llLm47.47
B-35 NA NA
B-37 11:52:46.75 11:52:46.30

.. B-39 11:59:25.25 11:59:24.77
l&41 12:06:14.75 12:06:14.20
B43 12:12:39.75 12:12:39.25
JM5 12:21:59.25 12:21:5!3.73
B-47 12:28:30.75 12:28:30.28
B-49 12Sk17.75 12:34:17.20
B-51 NA IL4
B-52 12:47:13.75 12:47:13.25

TESl’llATk 8-27-84 TAE!U F.10

!3? CPA
RIP

SR
REV

544.2 546.9 624.56
630 It4 624.56

507.35 524.61 624.56
tD.9 611 624.56
533.6 537.6 624.56
560.2 580.6 624.56
566.4 581.3 624.56
579.1 585.6 624.56
545.9 549.6 624.56
553.2 NA 624.56
535.7 539.5 624.56

oI3mlIm: Icf!Q TAKDm, TARGET lx=57 Kmts

Mr-: 5

AT
RUN# RADIATED

CPA CPA
REF

627.66

645.:
625.69
629.24
647.30
640.99
631.57
628.79

NA
628.99

SR
REF

56.2 1
N4 NA

50.8 3
49.1 1
50.8 1
58.6 1
50.2 1
45.4 1
49.2 2

NA NA
52.9 1

B-33 llsm3.75 11:29:38.45 287.9 287.9 365.51 365.51 56.9
E-35 NA It4 630 NA 624.56 NA NA
B-37 11:52:46.75 11:52:46.30 507.35 524.61 624.56 645.82 50.8
EM9 11:59:25.25 llz59z24.77 609.9 611 624.56 625.69 49.1
EL41 12:06:14.75 12:06:14.20 533.6 537.6 624.56 629.24 3.8
B-43 12: 12C39.75 12:12:39.25 560.2 580.6 624.56 647.30 58.6
B-45 12:21:59.25 12:21:58.73 566.4 581.3 624.56 640.99 50.2
EJ-47 12:28:30.75 12:28:30.28 579.1 585.6 624.56 631.57 45.4
lb&9 12:34:17.75 12:34:17.20 545.9 549.6 624.56 628.79 49.2
Is51 ) .’ NA NA 558.2 It4 624.56 NA NA
%52 l&47:13.75 12:47:13.25 535.7 539.5 624.56 628.99 52.9



TEX lIlUl3z 8-27-84 TABLE F.ll

(ZCEMlTa: 6DJZRJZEAFiXWX,  TAIGETIAS57IMIlS

m: 1

AT
RUN# pNII[M .RADm

C32 11:26:48.75 11:26:48.36
c34 11:33:48.25
C36 11:41:28.25 11:41:27.:
c33 11:56:02.75 11:56:02.30
040 12:03:02.75 12:03:02.10
C%2 120X33.75 12:@X33.CXl
C&4 12:16:13.25 12:16:12.90
C46 12:25:22.2!5 12:25:21.87
W3 12:31:21.25 12:31:20.87
C50 12CW39.75 12CQ39.37

TESC MTE: 8-27-84 TARE F.12

CPA SR CPA
REF

SR
REP

406.6 479.9 391.53 462.11
NA NA 391.53 NA

385.6 458.7 391.53 465.75
402.94 474.62 391.53 461.18
394.97 583.81 391.53 578.73
378.78 701.76 391.53 725.38
374.48 376.57 391.53 393.n
4m.4 482.3 391.53 461.25
398.3 404.8 391.53 397.92
399.6 447.2 391.53 438.17

MI-: 2

AT
RlN# Fym RADm

C32 11:26:48.75 11:26:48.16
C34 llSk49.25 llCW48.6

c36 11:41:28.75 11:41:28.19
c38 11:56:06.75 11:%:06.10
CA0 12:03:04.75 12:03:04.10
c42 12:09:40.75 12:09:40X1
C44 12:16:B.75 12:16:08.13
C46 12:25:23.75 12:2X3.17
C48 12:31:22.25 12:31:21.67
C50 12SM9.75 12:39:39.17

CPA SR
Fm?

61.7
NA

5489
60.5
55.3
53.3
56.9
58.5
59.5

1
NA

1
3
3
3
3
1
1
1

oPRWX.N: 6 DEEREE APPROACH, TARGET US=57 KNXS

TTrfJr.: 1

649.1
642.2
631.4
637.1
634.1
621.2
602.3
634.6
636.9
617.6

706.6
753.76
666.7

tzzi
624:89
734.8
643.3
656.2

656

628.87 684.58 61.8
628.87 738.11 59.2
628.87 664.03 57.9
628.87 642.24 55.2
628.87 689.53 57.8
628.87 632.61 55.5
628.87 767.22 55.5
628.87 637.49 56.9
628.87 647.93 58.8
628.87 667.97 59.5



rllsrm 8-27434 TAFLE F.13

m-:3

BA sl?

C32 11:26:51.25 11:26:50.66 625.4 625.5
C34 llSk52.25 11:33:51.60 642.2 648.3
a6 NA NA NA NA
c38 NA NA NA NA
ulo 12:03:03.25 12:cB:O2.5O 634.1 776.5
C&2 12:09:42.25 12:09:41.60 621.2 667.78
C44 12:16:15.75 12:16:15.10 619.1 651.07
036 12Zx24.75 12:25:24.17 643.5 645
W3 12:31:25.25 12:31:24.50 644 778.08
C50 12:39:44.25 12Sk43.67 647.8 685.4

.'IEsTm: 8-27-84 TABLE F.14

2
c36
c38
c40
c42
cl44
056
a8
c50

11:26:44.75 11:26:44.06 464.6 515.9 442.97 491.88 61.7 2
11:33:44.75 11:33:44.20 458.5 686.46 442.97 663.21 58.7 3
11:41:23.25 11:41:22.89 445.2 505 442.97 501.48 59.8 1
11:55:56.75 11:55:56.26 465.9 551.8 442.97 524.64 55.5 1
12:02:57.25 12:02:56.60 472.87 698.% 442.97 654.76 55.7 3
12:09:30.75 l2:09:30.20 404.54 749.5 442.97 820.69 57.5 3
12:16:05.25 12:16:OC33 414.4 486.8 442.97 520.36 55.9 1
l2:25:16.25 12:25:15.76 478.7 599.1 442.97 554.38 57.8 1
12:31:11.75 12:31:11.27 484.5 652.8 442.97 596.84 64.6 1
l2:39:34.25 12Sk33.70 436.28 499.67 442.97 507.34 58.1 3

PA SR
REF REF

628.87 628.97
628.87 635.84
628.87 NA
628.87 NA
628.87 770.10
628.87 676.03
628.87 661.34
628.87 630.34
628.87 759.80
628.87 665.37

CPA SR
RJIF RB?

60.4 1
61.6 3

NA NA
NA NA

58.8 3
54.5 3
50.5 3
56.9 1
57.9 3
60.3 1



AT Tim
RD!X# Fl!aM  RkllEmD

c32 lk2654.25 ll:a53m%
c34 I.Ea54.75 11:33:54*37
c!6 ll:41:33.25  11:4k32!B
c38 lExk10.25 ll:56:09m90
cm l2ako9.75  lL2ma9.30
a2 12:09:4225 12:09:41,m
GS4 l2Sk18.25  L2:1&17,W
a6 ‘L2:25:2.7*25  Il2s!x&m
a 8  12:31:22.7!5  E!:3.:z37
cio k2:39:&25 ItIxBd3.87

CPA

354.1
350.7
328.4

358.16
29039
35.73
338.8

359.17
3fi3.6
356.7

35x26
443
405

T358.48
358.38
44956
34239
457.56
42l.8
432-5

w 99257.75
GlO 9:l%5a75
G l l 9:18:1275
Gl2 J!&
Gl3 9:23:14.75
614 9:25:36.25
GE5 gs23d.3.25
61.6 9:30:53.25

lL6
lLI8e4
ll2,2

Ia
NA

l&9
NA
NA



llmlYm2 %m34 TABLE IT.17

MI-2

AT
RUN#

G-9 9:12:57.75 9:l2:56.25
GlO 9d550.75 gd.5338.25
Gll 9ak12.75 9:18:l2.25
612 NA NA
613 Nti NA
614 9:25:36.25 9:25:38.25
615 NA NA
616 NA NA

1106.5
llos

lo%.9
I?A
NA

lla3.2
?a
NA

SR

1219.73
16fx3!3
l261.86

NA
NA

ll11.38
NA
NA

CPA
REP

lm.4
l10s.4
lax.4
1m.4
1104.4
llai.4
1106.4
1m.4

SR

1217.41
1660.99
l270.49

m
NA

llo7.57
NA
l?A

110.9
XXI.6
l13.2

NA
NA
116
NA
Nil

TllisrIyLTE:  %?7434 TABLE IT.18

M I - 3

AT
RLN#

SR WA !3t
la?

w3 99257.75 9aE55.75
GlO 9:l550.75 9:15:5x25
Gll NA NA
612 NA NA
613 NA NA
614 g95L36.25 9:25:36.25
615 NA NA
616 I?A NA

1106.5
llori
NA
NA
Nfi

lloB.2
HA
NA

1256.91
X233.66

l?A
NA
NA

1240.28
NA
lu

lloL4
lm.4

NA
N#i
NA

llos.4
NA
NA

x256.91
l23Ul

Nil
l?A
NA

l236.02
NA
?a



'IIESW: 8-27-86 TAELE F.19

oPl%ATTa:  9% FT/3OIIMFLXOVER  (O.* WI), TAlEET US= 117 IUWIS

Faml

w 9:12:58.75
GlO 9:15:49.25
Gll 9:18:14.75
612 NA
G-l3 9:23:12.25
614 9:25:33.75
615 9:28:15.25
616 9:30:50.75

9:12:57.70 979.8
9:15:48.30 934.8
9:18:13.70 944

NA NA
NA NA

9:25:32.80 970
NA NA
NA NA

1116.62
1016.44
1128.16

NA
NA

lawI6
NA
NA

984.24 1121.68
984.24 1070.2
934.24 1176.25
984.24 NA
984.24 NA
984.24 1110.53
W1.24 NA
9f34.24 NA

111.3
119.3
110.5

NA
NA

118.3
NA
NA

lBl'lNIE:&27~ TAKE F.20

oPERATIm:  984 FIY/XDM FLIWi'EB (O.* VH), TARGET IAS= 117 KNJIS

AT CPA
RUN# RADlIATED

G4 9:12:58.75 9:12:57.70 lco2.4
GlO 9:15:49.25 9:15:48.30 m1.7
Gll 9:18:14.75 9:18:13.70 1016.9
612 NA NA NA
613 9Zk12.25 NA NA
614 9:25:33.75 9:25:32.80 1015.9
615 9:28:15.25 NA NA
G16 9:30:50.75 NA NA

1178.63
1133.94
1026.8

NA
NA

1118.92
NA
NA

984.24
984.24
SW.24

ZE

E:Z
984.24

1157.28
1071.39
993.82

It4
NA

1064.05
NA
NA

109.6
116

112.9
NA
NA

116
NA
NA

3
3
3

NA
NA
3

NA
NA



TEXlIIXtl3 8-27-86 TAKE F.21

AT TIME CPA SFt @A SR
RuN# FtmM RAlxAm REF REF FLAG

!&17 9:36:00.75 9:36:00.10 481.% 598.67 492.12 611.29 126.4 3
H-18 9355.75 9:39:35.30 403.46 479.% 492.12 585.43 125.3 3
H-19 9:42:19.25 9:42:18.70 432.61 490.15 492.12 557.58 124.1 3
H-20 9:46:44.25 9:46:43.80 414.06 4%.74 492.12 590.39 123 3
H-21 9:50:36.25 9:50:35.70 472.7 578.7 492.12 m.47 120.6 3

H-17 9:36:01.25
I-I-18  9:39:36.25
H-19 9:42:19.25
H-20 9:46:43.75
I-I-21 9sx36.75

9:36:cmo 696.4 745.11 695.% 744.64 119.4 3
9:39:35.a 641.8 669.87 695.% 726.4 126.7 3
9:42:18&O 662.8 711.97 695.96 747.59 124.5 3
9:46:43.00 650.4 772.13 695.% 826.22 122.3 3
95oL36.75 682.4 715.48 695.% 729.7 123.3 3



TABLE F.23

H-17 9:36:01.25 9:36:00.60 696.4 759.26 695.% 758.78 119.4 3
H-18 9:39:36.25 9:39:35&O 6Gl.8 68X39
B-19 9:42:19.25 9:42:18.60 662.8 703.26

g5*2 737.81 126.1 3
738.44 124.5 3

H-20 9:46:44.75 9:46:44.10 650.4 674.6 695:96 721.86 124.4 3
H-21 95k36.25 9:50:35.60 682.4 745.6 695.% 760.43 120.6 3

TESl'DStE:8-274

MI-:4

AT CPA SR
RUN# RADIlATED

H-17 9:36:02.75 9:36:02.10 492.7 639.84
II-18 9Sk33.25 NA

446:
NA

I-l-19 9:42:20.75 9:42:20.20
419:9

5cB.74
H-20 9:46:41.75 9:46:41.30 493.23
H-21 9:50:39.25 9:50:39.25 478.7 4%.77

TABLE F.24

BA SR
REF FlEF

492.12 639.09 122 3
492.12 NA NA
492.12 660.: 125.2 3
492.12 578.06 125.4 3
492.12 510.7 119.8 3



TESTDATE 8-274 TAJ3LFaF.25

l?Im:l

AT TIME CPA SR BA
RUN# RADIlIAniD RlF

H-17 9:35:58.25 9:35:57.70 493.1 591.94 492.12
H-18 9Sk37.75 9:39:37.30 423.5 526.4 492.12
H-19 9:42:16.25 9:42:15.70 441.8 572.75 492.12
Iwo 9:46:46.25 9:46:45.&l 430.9 533.14 492.12
H-21 9:50:33.25 9:50:32.70 466.9 614.95 492.12

TEsTDAlE:%27-86 TABLE F-26

PlIml

AT
RIlN# Iltmvlm

I-22 9fa49.25 9:53:48.70
I-23 NA NA
I-24 10:01:24.25 10:01:23.60
I-25 10:03:42.75 10:03:42.10
I-26 10:06:16.25 10:06:l5.70

573.98 492.12
632.; 492.12 492.12

677.23 492.12
530.26 492.12

SR
REI?

590.76 120.8 3
611.69 125.1 3
637.99 125.2 3
608.89 126.1 3
648.16 125.1 3



TESTllKlE 8-27-84 TABLE F.27

AT WA SR CPA SR
IUJN# RADm REF RlT wm

I-22 9:53:50.75 9:53:50.10 679 687.46 695.96 705.63 99.1 3
I-23 NA NA

693; 699.E
695.% NA NA NA

I-24 10:01:26.25 10:01:25.70 695.% 701.19 99 3
I-25 lO:Q3:44.25 10:03:43.60 677.7 no.11 695.% 729.25 103.9 3
I-26 10:06:13.75 10:06:12.90 67 1265.43 695.% l320.37 99.8 3

TESl?llXlEz 8-27-84

MI-3

AT TIM3 CPA SR
KJN# RkmAlIm

I-22 9:53:50.25 9:53:49&O 679 700.83

:z 10:01:25.F!i 10:01:24 2
I-25 lOdB43.75 1Om43:10

693;
NA

718.91
677.7 750.61

I-26 M Iu NA NA

TAHE F-28

CPA SR
m Ra?

695.% 718.34 100.1 3

E:Z
NA NA NA

721.06 98.6 3
ZE 770.83 102 3

N4 NA NA



TEXDAlE:8-27-86 TABLE F-29

PILml

MI-4

AT CPA SR @A 3-t
RUN# RADm Fm REF WJS FLAG

I-22 9:53:46.25 9:53:45.7 463.1 557.08 492.12 591.98 loo.5 3
I-23 NA N4 NA NA 492.12 NA NA NA
I-24 10:01:22.25 10:01:21.8 488.2 526.44 492.12 530.67 98.6 3
I-25 xX3:46.25 lOm:45.7 456 580.52 492.12 626.5 98.4 3
I-26 10:06:13.25 10:06:12.7 441.5 514.88 492.12 573.91 99.7 3

TEX'IbYIl3 8-27-84

MI-:5

I-22 95k52.25 9sk51.70 472.8 503.12
I-23 NA NA NA NA
I-24 10:01:28.75 10:01:28.30 490.4 502.18
I-25 10:03:40.25 10:03:39.70 476.2 630.83
I-26 10:06:18.75 10:06:18.x) 459 544.22

TAKE F.30

CPA SR
REF REF m3 FLAG

492.12 606.94 99.5 3
492.12 NA NA NA
492.12 503.94 99.5 3
492.12 651.92 103.8 3
492.12 583.49 111.1 3



TAIEE F.31

Ia NA NA NA 492.12 NA Ia N4
J48 lMEl!L75
&29 lkoM6.75 l..koR~~ 467:

NA NA NA
X30 ll:l&CB.25 ll:1OAl8.6 EEE

zz m.: 87.7 3

z 6845
m.58

z: 687.cD
90.1 3

J-3l l.Mx34.75  ll:l2:3&1 83.2 3

-2

AT
Iw#

J-27 10357:4225
J48 lko5z17.25
&29 11:07:37.75
J-30 11:1090.25
J - 3  llsM4.75

a?A

NA 1yh
#I4 NA

ll.(n:J7.0 678.8
lklOS9.6
lM23.0 EZ

NA Iwi N!l
NA m II4

778.3 88.3 3
767.3 90

892.59 89.6 z



710.m 89.4 3
I& NA NA

785,43 88.5 3
722.6 90.9 3

903.57 83.5 3

cl% SB
RIF @=I

492.12 887.88 87.6 3
492.12 M M4 NA

z: B3*99 7A 14
778:a

89.8 93 3 3
4923 87.6 3



TESII~ S27-84 TABU3 F-35

AT
RUN# RlmYAnD

J-27 10:58:3X75 lOSk32.10
5-28 11:05:18.25 NA
J-29 11:07:33.75 11:07:33.20
J-30 11:10:10.75 11:10:10.00
J-31 11:12:31.25 11:12:30.60

487 699.31 492.12
NA NA 492.12

474.5 626.8 492.12
494.1 908.64 492.12
486.3 731.13 492.12

SR
Rm GW

706.66 89.4 3
NA NA NA

650.08 86.7 3
905 90.8 3

739.88 90.9 3

TfmlltllQ8-28-84 TAELE F-36

PlIm2

MI-:1

AT CPA
raW# RADIATED

AA-1 NA NA
Ak-2 8:22:@3.25 8SkO7.86 444:
AA-3 8:24:31.75 8:24:31.20 411.8

NA NA
AA-5 8CEk32.25 8:29:31.70 439Yi
AM 8:31:54.75 8:31:54.75
AA-7 8:34:28.75 8CW8.32 Ei
AA4 8:36:42.75 8:36:42.14 425.9

SEt. CPA SR
REiF REF

NA 492.12 NA
517.7 492.12 573.29

546.66 492.12 653.29
NA 492.12 NA

581.36 492.12 651.11
628.25 492.12 705.39
516.3 492.12 559.16
535.7 492.12 618.99

NA NA
112 1

117.1 3
NA NA

110.2 3
115.6 3
114.1 1
115.5 1



TETINIE: 8-28-84 TAJSE F.37

AT
KW# mm

CPA
REF

SR
RJT

8:19:49.25 NA NA NA 695.96 NA NA Ii4
8:22:OW5 8ZkO7.66 693.7 751.7 695.96 754.15 112 1
8~24~33.25 8:24:32.60 641.6 656.a 695.% 712.32 115 3

NA NA NA NA 695.96 NA NA M
8:29:33.75 8SX33.10 659.6 674.01 695.% 711.16 111.9 3
8:31:54.75 8:31:53.X) 658.9 822.24 695.96 863.49 114.8 3
8:34:30.25 8:34:29.62 643.6 643.6 695.% 695.% 113.9 1
8:36:43.25 8:36:42.64 648.9 686.9 695.% 736.72 115.7 1

m m :  8-M TAPLEF.38

PILur:2

AAl
AA2
M3
Ah4
2
AA7
AA8

NA NA
8:22:09.25 8:22:08.66
8:24:31.75 8:24:31.00

NA NA
8Sk32.75 8Zk32.10
8:31:54.75 8:31:54.00
8:34:29.25 8CW8.62
8~36~43.75 8:36:43.14

SR
REF

NA
628.5
641.6

NA
659.6

tZ!Z:T
650.8

NA
641.5
780.8

NA
755.83
853.71
716.9
663.7

695.%
695.96
695.96
695.%
695.%
695.%
695.96
695.96

KW FLAG

NA
710.36
846.95

797.;
901.73
719.86
709.76

NA Iu
112 1

116.4 3
NA NA

110.7 3
114.8 3
114.1 1
115.8 1



TlmInTE: 8-2M4 'IME F.39

opwATI(N: 492FT/l5OMFLWER(OSVH),TARQWASll~~

AT CPA SR
RUN# RADm

AA-1 NA
AA-2 8:22:11.%
AA-3 8:24:28.70

NA
&5 8:29:29.31

8:31:56&O
AA-7 8:34:25.82

8:36:44.84

NA
8:22:12.25
8:24:29.25

NA
8:29:29.75
8:31:57.25
8:34:26.25
8:36:45.25

NA

4374z
4iI.3
457.5
464.1
459.9
418.9

NA
453.1

622.03
MA

62?i
5161
509.3

BA
REF

SR
REF

492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12

NA
492.23
703.09

585.2

Z:Z
598.32

NA NA
112.2 1
114.4 2

NA NA
140 1

113.4 3
114.1 1
116.1 1

IIEsrm: 8-28434 TAELEF.40

PIuYr:2

AT CPA SR CPA SR
RUN# PNLTIM RADIATED mr. REF Rlv mm

AA-l NA NA NA NA 492.12 NA NA IL4
AA-2 8:22:05.75 8:22:05.10 384.4 573.7 492.12 734.47 117 3
AA-3 8:24:34.25 8:24:33X3 424.7 517.6 492.12 599.77 114.8 1
AA-4 NA NA 446.5 NA 492.12 NA NA NA
AA-5 8Sk34.75 8SX34.20 387.9 554.23 492.12 703.14 113.3 3
AA-6 8:31:52.25 NA

460:
NA 492.12 NA NA

AA-7 8Sk31.25 8:34:30.82 526.4 492.12 562.z 113.8 1
AA43 8:36:40.25 8CW39.54 436.9 548.9 492.12 618.28 115 1



TESIlKlE: EMW34 TAWE F.41

tlBMTKN 492 F’fJl50 M FLKMB (OSVH), TAEEC IS=117 KNES

MC-1

NA
A227 11:28:26.75
Am3 11:30:51.75
A229 11:33:48.75
AZ30 11:36:21.75

TEsrINlR8-28-84

BA SR

??A NA NA
11:28:26.20

2;
583.27

11:30:51.24 611.9
11:33:48.39 4i4 529.2
llCI6~21.27 497.3 576.6

BWATION:  492 FT/l50 M FWJIER (OPVH), ‘NXXL’ US=117 KWE

AT TDE @A SR
RUN# J?NclM RAlmm

CPA SR
RB? REF oQ3

492.12 ra NA NA
492.12

iE$
113.6 3

492.12 116.8 1
492.12 549.43 114.2 1
492.12 570.59 112.8 1

TAHJI F.42

BA SR
REF RIF

NA NA NA
AZ?7 11:28:27.25 11:28:26.60 673.9 732.:
AZ23 11:30:52.75 11:30:52.14 726.4
AZ29 llswi8.75 11:33:48.00

E:Z
815.72

AZ30 11:36:22.2!? lN6z21.67 697.3 725.2

695.% NA NA NA

Z:E 756.73 721.28 116.6 112.9 3 1
836.59 113.6 3
723.81 112.9 1



(lPB?ATIa: 492 l-T/l% M FLYWFB (O.CPVH), TARGET IX=117 KIWIS

m: 1

MI-: 3

AT CPA SR
RUN# PNLZM RADm

AZ26 NA NA
AZ27 llcB26.75 11:28:26.00 673: 802:
A728 11:30:51.75 11:30:51.14 690.1 78i.7
AZ29 11:33:49.25 11:33:48.69 678.6 7tX.6
AZ30 llSk22.75 llSk22.17 699.4 712.8

TEsrll4TR 8-28434

TABLE F.43

CPA SR
REa? REP (IQ%

695.96 NA NA
695.%

828.2
114.3 3

695.96 805.05 116.8 1
695.% 722.63 114.2 1
695.96 709.29 113.1 1

TABLE F.44

OPfBATIa: 492 m/l.50 M lSYONB(O.W), TARGET US=117 KNJIS

m: 1

AT CPA SR CPA SR
RUN# RAJ.)m REF RET (I=9

AZ-26 11:24:05.25 11:24:0&.82 464.6 535.8 492.12 567.54 113.7 1
AZ-27 11:28:23.75 llSEk23.10 501.1 689.35 492.12 676.99 115.6 3
Ai28 11:30:54.25 11:30:53.74 495.1 621.2 492.12 617.46 116.3 1
AZ23 11:33:46.25 llsk45.70 494.2 654.26 492.12 651.51 115 3
AZ?30 11:36:24.25 11:36:23.77 505.3 590.1 492.12 574.71 113.7 1



TEsrllAll3 %m34

PlIcnl

U-26 NA
AZ-27 11:28:29.25
AZ-28 llcn49.75
AZ29 11:33:50.75
AZ-30 11:36:19.25

El311 8:47:25.75
E313 8:54:59.75
Bl3l5 10:32:58.75
BB17 m41m.75
BB19 10:48:18.25

BE25 11:10:34.75

TABLJ3  F.45

NA 461.2 NA 492.12 NA NA NA
11:28:28.70 406.56 551.4 492.12 667.44 116.8 3
llcn49.24 481 612": 492.12 569.88 116.9 1
11:33sx?9 485.3

566:8
492.12 620.70 114.1 1

llS18.77 494.7 492.12 563.84 112 1

TAEU F.46

TIME BA SR CPA !a?
Rlmtism RET REF

8~47~25.35 433.3 434.7
8S4S.30 413.02 421.28

lOz32S3.30 463.33 473.59
10:41:tK30 403.46 407.57
10:48:17.80 453.75 457.2

NA NA NA
11:03:05.30 490.88 497.63
11:10:34.30 480.19 488.49

495.04
495.a
495.05
495.0s
495.04
495.a
495.05
495.0s

4%.64
505.94
506.00

E:E
NA

501.85
533.59

51.8
52.4
53.1
46.5
44.6

54;
59.2



TMEE F.47

88 SR

690.8
ea.2
6!B.8
,EiG3.1
CBk6
m

rn.6
ml.7

698.03 731.27
698.03 723.50
698.03 732.43
693.03 726.93
fzs3.m 735.m
698.03 m
693.03 737.42
698.03 729.15

3.2
50.3
54.2
47.3
44.2
NA
!s

58.2

624.8
678.m

izz3
ZI6.66

Ha
6x7
732.98

TAJSE F.48



llisrm tx8-84 TABLE F.49

CPA
REF

E%-11 8:47:31.25 8:47:30.70 538.03 560.49 624.56
I3343 8:55:04.75 8:55:04.28 559.8 583 624.56
BB-l5 10:33:03.75 10:33:m.20 599.25 616.75 624.56
BB-17 10:41:08.75 10:41:@3.30 525.95 563.22 624.56
m-19 l&48:23.25 10:48:22.70 582.49 5% 624.56
521 NA NA 571.56 NA 624.56
523 11:03:09.75 11:03:09.20 623.83 632.15 624.56
BB-25 11:10:37.25 11:10:36.a 618.31 747.5 624.56

TEsrI&sIE: 8-28-84 TAT&E F.50

PILm2

MI-:5

AT CBA SR
RlJN# mm

BE-11 8:47:20.75 8:47:20.40 259.25
5l3 8:54:55.25 8:%54.90 256.92
B-l5 10:32:52.75 10:32:52.40 317.89
E&l7 10:40:58.25 10:40:57.90 263.99
m-19 10:48:l3.25 10:48:12.90 308.27
52l NA NA NA
523 11:02:59.75 11:02:59.39 at.4
m-25 11:10:30.25 11:10:29.92 391.7

267.92
287.12'
341.37
278.85
315.87

NA
_ 404.4

391.7

CPA
REF

365.51
365.51
365.51
365.51
365.51
365.51
365.51
365.51

!3R
REI?

6!3.63
650.44
642.80
668.81
641.20

632.fi
755.06

SR
RJZI? (Km

377.73 52.1 3
408.47 51.6 3
392.51 53 3
386.08 51.8 3
374.52 56.1 3

NA NA ??A
365.51 50.1 1
365.51 50.2 1

FLAG

54.9 3
52 1

60.8 3
58.6 3
55.9 3

NA NA
56.1 3
49.2 3



TABLE F.51

MI-1

SR CPA
REF

Pz32 11:49:58.25 11:49:57&i 457 457 495.05
BIB4 11:57:07.75 11:mo7.36 432.6 432.8 495.04
Iv36 12dYd8.25 12dXz57.81 456 458 495.04
I?238 nl2:19.25 12:12:18.89 423.8 423.8 495.04
E'ZIO 12:18:52.25 12:18:51.88 455.1 455.2 495.[>4

-:2

AT
RUN#

m2 11:49:58.25
E34 11:57:08.75
BE36 12:04:57.75
Em8 12:12:19.25
E40 12:18:52.25

TIME CPA
RADm

11:49:57.62 667.7
11:57:08.16
12:04:57.11 z
12:12:18.69 645.2
12:18:51.6!3 668.1

SR
REF

495.04
495.27
497.21
495.04
495.15

50.3 1
49.1 1
50.8 1
52.1 1

54 1

TAKE F.52

668.2 696.03 698.55 50.4 1
49.2 1
50.8 1

fXB.Ct3 54: 1
0.00 1



TAKE F.53

MI-:3

CPA SR

m2 11:49:58.75 11:49:58.12 673.3 674.5
IX34 11:57:08.75 11:57:08.16 666.5 672.7
J3Z36 12:04:58.25 12:04:57.61 684 685.4
Iv38 12:12:19.75 12:12:19.19 651.7 652.5
EKI 12:18:52.25 12:18:51.68 670.2 670.6

WA SR
REF REF OQS

Ei:: 699.27 7W.52 50.2 49.2 1 1
698.03 699.46 50.8 1

52.2 1
54.1 1

TExIMTEt 8-28-84 TAE!LE F.54

Plmr:l

MI-:4

AT
RLN#

I?&32 11:50:04.25 11:50:03.72 573.3 573.8 624.56
m-34 11:57:13.25 11:57:12.76 558.9 560.4 624.56
EG36 12:05:02.75 12:05:02.21 576.5 581.5 624.56
KC38 12:12:24.25 12:12:23.79 533.1 531.5 624.56
lW10 12:18:57.75 12:18:57.28 591.2 591.5 624.56

SR
REF @=) FLAG

625.10 51.9 1
626.24 50.5 1
629.98 50.7 1
626.21 54.1 1
624.88 55.3 1



ZFsTYYm 8-2884 TABlE Fe55

-5

AT
HJN# FWM RklDlNm

-
E-32 11:49:52.75 11:49:52.42
I%34 11:57:02.25 11:57:01.90
PiGI% 12:04:52.25 12:04:51.90
l3G38 12:12:13.75 12:12:13.41
EZ-40 12:18:47.25 12:18&B

319.6

z-2
32i.8
332.1

CPA

319.8 365.51
295.06 365.51
291.82 365.51
321.8 365.51
332.6 365.51

MI-: 1

AT
RUN# PNUM RADIiit

a=LO 8:43:54.25 8:43:53.88
OZl2 8:52:07.25 8:52:06.82
Cl4 8Sk54.75 8:58:54.35
OX6 10:36:45.25 10:36&80
OZl8 10:45:03.75 10:45:03.30
020 10:52:18.25 10:52:17.80
022 10:59:15.75 10:59:15.30
C% 11:07:17.25 11:07:16.88

SR BA
REF

SR
REF (Icrs)

365.74 52.1 1
ZKi

3&51

49.7 48 3 3

52 1
366.06 50.9 1

SR
REF

394.1

ZE
373.9

314.06
301.78
354.83
407.8

445.6 391.53 442.69 55.6 1
443.8 391.53 444.63 58.8 1
449.8 391.53 481.44 58.3 1

443.74 391.53 464.67 62 3
395.95 391.53 493.62 56.8 3
453.91 391.53 465.50 aI 3
428.95 391.53 473.31 61.6 3

4% 391.53 466.61 58 1

‘IiW?. F.56



!Ilmm: 8-28-84 TAJ3I.E F.57

MI-:2

AT
IUJN# RADIATED

030 8:43:47.75 8:43:46.70
0212 8:52:(X.75 8:52:EL12
CCt4 8Sk55.75  8Sk55.15
Cl6 lOCC45.75 10:36:45.10
CCL8 10:45:03.75 10:45:03.10
tIX0 10:52:17.25 10:52:16.60
C22 10:59:17.75 10:59:17.26
CX24 11:07:21.75 11:07:21.10

TETD4TE: W8-84 TABLE F.58

CPA SR

628.8 lS3.66 628.87
644.6 645.8 628.87
621.7 652 628.87
621.6 657.2 628.87
585.1 646.25 628.87
624.7 722.86 628.87
605.9 605.9 628.87
634.4 649.54 628.87

PILuk2

MT-:3

AT
RUN# RADm

CPA SR

0210 8:43:55.75 8:43:55.28
Cl2 8:52:08.75 8:52:@3.22
azl4 NA NA
Cl6 lOSk45.25 10:36:44.60
a=18 10:45:04.75 10:45:04.20
oc20 10:52:20.75 10:52:2II.20
tX22 lWXk19.75 lOSk19.16
oc24 11:07:19.25 llSR18.78

t3lzJYiA
621.6
585.1
624.7
610.3
599.2

589 628.87
615.7 628.87

NA 628.87
683 628.87

624.77 628.87
626.41 628.87
645.5 628.87
as.3 628.87

CPA
REF

BA
REI?

SR
REF

1063.78
630.04
659.52

iZ:Z
727.69
628.87
643.88

SR
REF

59.3
58.3
58.3
62.7
57.4
60.4
60.7
55.4

FLAG

3
1
1
3
3
3
1
3

635.34
635.48

NA
ZKi

55.4
58.6

61;
55.1
56.3
59.7

58



mm: 8-28-84 TABLE F.59

Fam2

AT CPA
RUN# mIM l?mIATED

SR

OS-10 8:43:48.25 8Ck47.70 463.35 566.47
OX2 8:52:02.25 8:52:01.82 447.8 502.6
C-14 8Sk52.25 8:58:51.85 442.5 442.9
CC-16 10:%:39.25 10:36:38.70 461 599.01
C-18 10:44:!K?5 10:44:57.80 377.63 494.49
OX20 10:52:13.75 10:52:13.30 444.17 562.01
ax2 10:59:09.25 10:59:08.70 399.15 618.61
05-24 11:07:12.75 11:07:12.20 476.63 576.45

mm 8-28-84 TABUF.60

PIrm2

m-:5

AT CPA
HJN# PNLLIM RADIATED

C-10 8:43:59.25 8:43:58.98 333.5 399.6 340.1 407.51 56.5
C-12 8:52:11.75 8:52:11.32 340 424.6 340.1 424.72 57.4
C-14 8:59:00.25 8fEk59.95 304 361.1 340.1 403.98 57.2
CC-16 10:36:50.25 10:36:49.90 279.35 324.12 340.1 394.61 63.5
CC-18 10:45:10.75 10:45:10.50 236.66 240.04 340.1 344.% 53.2
OX0 10:52:23.75 10:52:23.30 307.75 373.02 340.1 412.23 56.9
cl2-22 10:59:19.75 10:59:19.36 354.5 430.8 340.1 413.30 59.6
E-24 11:07:23.25 11:07:22.80 299.92 376.37 340.1 426.79 53.6

SR
REF

541.55
497.18
443.37
575.59
580.05
560.49
686.52
535.74

SR
REF

57.8
58.8
57.9

60;
58.5

58
58.7



I
w

I
W



TEsrIbYlE8-28&4 TAH33 F-63

AT TIMI Q'A SR WA SR
RDN# I3lr.m RtiDlmm REF REV

Q31 ll:40:06.25 ll:4095.60 616.6 646.92 628.87 659.79 59.2 3
Q3.3 ll:54:05.75 11:54:05.10
a35 l2zo198.25 12:01:27.60

6li? 649.22 628.87 633.97 58.1 3

CC37 12:09:18.75 l%R18.l5 630:3
695.47

z2i-g
7l2.66 55.3 3

633.1
62&37

631.66 59.6 1
cm l29554.25 l2:15:53.70 605.7 615.63 639.18 57.7 3

c231 11:3!%57.75 lEBs7.20 431.97 616.66
cm ll:53:58.25 ll:!iM7.7Il 495.16 585.31
cm l2:Ol:l5.75 12:Ol:l5.30 433.8
CT!37 12:09:10.75 12:09:10.10 478.41 6zf;
Q39 12d5z45.25 l2:lWi4.80 417.5 500.%

CPA SR @A St
REF REF

442.97 ' 632.36
442.97 523.62
442.97 515.98
442.97 ax.74
442.97 531.52

'E4lXB F-64

59.2 3
59 3

55.1 1
58.6 3
59.7 3



TEsrn4TE: 8-M TAl4E F.65

-5

AT TDE @A SR
RUN# IIWM Rtilmm

cm ll:40:09.25 ll:40:08.80 290.56 387.59
Q33 11:%06.25 11:54m.m 318.12 424.05
Q35 l2:01:26.25 12:01:25.92 400.3
cm 12:09:2l.75 l2msl.35 s 442.6
Q39 12:15:54.25 IlzM553.80 275.28 464.2

CPA
REF

l&41 l2:42:21.25 12:42:20.90 337.31 357.75 391.53 415.25 55.4 3
K-62 l2:45:3!3.75 l2:45:3!%32 423.6 458.4 391.53 423.70 56.8 1
K-43 l2:50:15.I$5 l2:50:14.84 376.5 489.1 391.53 508.63 55.5 1
Ka - NA -NA NA NA 3!L53 NA NA
K-45 l3:00:59.75 13:00:59.40 364.01 367 391.53 234.: 55.4 3
Ka l.3tO5S.25 l3dE35.80 368.2 503.6 3!&53 535.51 55.8 1

CPA
REF

340.1

SE::
340.1
340.1

SR
Rw (Km

453.67 57.4 3
453.35 z-5 3
369.95 1
410.27 58:2 1
573.50 58 3

'IXlXE F-66



TEsrn4TE: tzm343$ lXE?iE F.67

PILE1

MI-: 2

AT
RUN# RADlIAmD

K-41 12:42:20.75 12:42:x).20
Kd2 12:45:36.75 12:45:36.02
K-43 12:x):16.75 12:50:16.24
KJk4 NA NA
K-45 13:01:00.25 13:00:59.70
K-46 l3:05:38.75  l3:05:33.10

CPA SR CPA
REI?

599.1 635.96 628.87
652 812.9 628.87

614.5 637.2 628.87
663.1 NA 628.87
613.7 624.97 628.87
612.6 642.54 628.87

SR
REF (IQ3 FLAG

667.56 55.4 3
784.06 56.5 1
652.10 55.4 1

640.2 55.2 NA NA 3
659.60 51.9 3~

IEsrllfsrE: 8-2844 TABLEF.68

PIunl

AT
RUN# RADm

K-41 12:42:20.75 12:42:x).10
K-42 12:45:40.75 12:45:40.12
K-43 12SMO.25 12SM9.70
K-44 NA NA
KA5 l3:00:58.75  13:00:58.10
K-46 l3Cx42.75 13:05:41.70

BA SR
REV

599.1
652

614.5
663.1
613.7
612.6

640.44
657

616.62

606.~
It4

628.87
628.87
628.87
628.87
628.87
628.87

672.26
633.69
631.OG

621.:
NA

@m FLAG

55.4 3
56.8 1
55.3 3

NA NA
56.2 3

NA 3



TEsrlll4TE: 8-28-84 TAECEF.69

AT CPA SR
IWN# RADIATJZD

K-41 12:42:13.75 12:42:13.x) 416.45 568.64
K-42 12:45:3X75 12:45:33.x) 505.22 598.82
K-43 12:50:13.75 12:50:13.34 421.9 424.4
K-44 NA NA It4
K-45 13:00:50.75 13:00:50.37 451.6 xl6?3

. K-46 13:05:35.25 13:05:34.80 419.6 423

TEsTDATE: 8-2884 TABLE F.70

m:1

MI-:5

AT CPA SR
RIJN# mm RADm

K-41 12:42:24.75 12:42:24.30 258.26 424.85
K-42 12:45:44.75 12:45:44.30 338.19 394.74
KJ$3 12:50:21.2!- 12:50:21.20 292.03 393.07
K-44 ??A NA NA
K-45 13:01:01.75 13:01:01.30 3012 377.59
K-46 13:05:42.25 13:05:41.80 289.36 408.61

CPA
REF

SR
REF (=I

442.97 CQL84 56.9
442.97 525.04 56.1
442.97 445.59 56.1
442.97 NA NA
442.97 4%.92 57.1
442.97 446.56 55.6

CPA
m

SR
REF

340.1 559.48 57.8
340.1 3%.% 55.4
340.1 457.77 54.8
340.1 NA NA
340.1 425.37 55.1
340.1 480.26 55,4

FLAG

3
3
1

NA
1
1

FLAG

3
3
3

NA
3
3



lExlN.rE: 8-2w34 TAPLE F.71

PlIfYr: 2

E-52 14:12:41.25 14:12:40.90
KK-53 14:17:00.75 .14:17:00.42
KK-54 14:23:31.25 14:23:30.70
KK.-55 14:27:37.75 14:27:37.45
KG!26 14:32: 18.75 14:32: 18.43
KK-57 14:36:44.25 14:36:43.81

BA

358.32
341.8

366.31

x2?
362.9

OPJWTIC3'4: 6lIZREEAPPRQ4CH,TARGElYIS=57KNJlS

PIuJr: 2

SR
!lEf

CPA
Im

361.37
342.2

494.74

391.53
391.53
391.53
391.53
391.53
391.53

SR
REF (m)

394.87 52 3
391.99 51.8 1
528.81 55.7 3
392.03 53.6 1
3%.71 52.7 1
492.62 52 2

ICE-52 14:12:37.75 14:12:37.13 651.2 674.5 628.87 651.37 55.7 1
KK-53 14: 17SIO.25 14: 16S.72 620.8 625.8 628.87 633.93 51.6 1
KK-54 14:23:31.25 14:23:31.25 614.9 716.59 628.87 732.87 55.7 3
KG55 14:27:38.25 14:27:37.65 664 664.8 628.87 629.63 53.5 1
KK-45 14:32:17.75 14:32:17.23 610.8 635.5 628.87 654.30 53.1 1
Ix-57 14:36:46.25 14:36:45.74 623.9 633.2 628.87 638.24 51 1

TABLE F.72



mm: 8-2884 TAIXE F.73

PILor:  2

CPA SR CPA
REF

SR
RTF

KK-52 14:12:38.75 14:12:38.20 612.5 652.25 628.87 669.68
RR-53 14:17:00.75 14:17:am 5%.7 575.7 628.87 606.74
KK-54 14Zk32.75 14:23:32.20 614.9 661.69 628.87 676.72
KIG55 14:27:36.25 14:27:35.75 625.5 599.6 628.87 602.83
KK-56 14:32:15.25 14:32:14.63 611.4 727 628.87 747.77
n-57 14:36:49.75 14:36:49.14 629.6 630.7 628.87 629.97

wm FLAG

56.4 3
51.7 1
54.9 3
54.5 1
54.6 1
51.1 1

mll!YlR 8-28-84 TABE F.74

MI-: 4

CPA
REJ?

SR
REF

KK-52 14:12:35.75 14:12:35.33 438 442.2 442.97 447.22 56 1
KG53 14:16:55.25 14:16:54.82 399.3 399.3 442.97 442.97 53.5 1
KK-54 14:23:26.25 14:23:25.84 421.9 511.8 442.97 537.36 57 1
RR-55 14:27:30.25 14:27:29.85 443 472.4 442.97 472.37 59.2 1
RR-56 14:32:09.25 14:32:08.72 435.2 627.4 442.97 638.60 57.2 1
Ix-57 14cm8.75 14:36:38.35 437.3 511.2 442.97 517.83 53 1



MI-:= 5

CPA
REF

SR
REF

KK-52 14:12:43.75 14:12:43&I 264.83 346.9 340.1 445.48 50.8 3
KK-53 14: 17:04.75 14: 17:(Juo 254.58 312.42 340.1 417.36 53.5 3
KK-54 14zk37.25 14zk36.95 330.8 390.3 360.1 401.27 55 1
RR-55 14:27:43.25 14:27:42.95 327.1 328.9 340.1 341.97 50.9 1
KK-56 14:32:22.75 14:32:22.30 268.7 362.77 340.1 459.17 52.7 3
KK-57 14:36:52.25 14:36:51.94 317.1 320.7 340.1 343.% 50.6 1

TAEU F.75

TEsrIl4Tk tx23434 TAEU F.76

PlIfYr: 1

MI-: 1

AT
RUN# RADm

M-47 13:10:09.75 NA
M-48 l3:14:03.75 13:14:03.23
M-49 13:18:34.25 13:18:3X%
WXI 13:23:28.25 13Zk27.83
K51 13:28:23.75 13:28:23.44

BA SR PA
ml?

NA NA 391.53
450.1 571.4 391.53

313 314.6 391.53
450.4 453.7 391.53
342.8 352.7 391.53

SR
REF (ml FLAG

NA NA NA
497.05 81.8 1
393.53 52.6 1

54.3 1
55.7 1



TEsrlIMTJE HIM34 TABLE F.77

MI-:2

SR
RN?

M-47 13:10:08.75 NA NA NA 628.87 NA NA NA
M-48 l3:14:06.75 13:14:06.13 705.1 707.2 628.87 6Im.74 78.2 1
M-49 13:18:34.25 13:18:33.78 600.3 W3.6 628.87 632.33 52.9 1
PM0 l3:23:30.25 13:23:29.63 682.1 689.3 628.87 635.51 52.6 1
M-51 13:28:23.25 13:28:22.74 611.9 632.1 628.87 649.63 56.5 1

TEsrD!Ym 8-2886 TAPBE F.78

PIuYr:l

Mt-3

AT
RLJN# RADm

M-47 13:10:10.25 hl4
M-48 l3:14:05.75  l3:14:05.23
M-G9 l3:18:34.75  13:18:34.18
M-50 J.3:23:27.25  l3:23:26.63
W51 13:28:25.25 13:28:24.74

CPA

It4
624.2
563.7
649.6
585.5

SR CPA
REF

628: 628.87  628.87
563.7 628.87
664.8 628.87

587 628.87

SR
REF

It4 NA Ii4
632.90 79.4 1
628.87 52.3 1
643.58 55.5 1
633.48 54.4 1



TllELE F.79

AT CPA SR UJA SR SPJEO
RUN# RADm REF REF @a FLAG

M-47 13:10:05.25 NA NA NA 442.97 NA It4 NA
M-48 13:14:01.75 13:14:01.23 514.5 536.9 442.97 462.26 84.1 1
M9 13:18:26.75 13:18:26.38 410.5 510.9 442.97 551.31 62.8 1
M-50 l3:23:19.75 l3:23:19.l3 53G.3 672.1 442.97. 557.22 64.4 1
b&51 l3:28:19.75 13:28:19.34 417.9 417.9 442.97 442.97 61.1 1

TEsrlIlAmt 8-28-84 TAEE F.80

CPA 'SR CPA SR
RADlxlm REF FLAG

M-47 13:10:14.75 NA NA NA 340.1 NA NA NA
M-48 13:14:07.75 13:14:07.x3 3% 490.2 340.1 421.00 76.6 1
M-59 13:18:40.75 13:18:40.58 211.8 212.8 340.1 341.71 44.9 1
Ma l3:23:33.75 13:23:33.43 341.3 344.3 340.1 343.09 49.5 1
M-51 13:28:30.25 13:28:30.04 274.9 275.6 340.1 340.97 50.5 1



TAH.3 F.81

'IYABIE F.82



TABLE F.83

MM8 14:40:42.75
MM9 14Siz32.75
Mwio 14sk47.25
WI-61 14:52:50.75
Is62 NA

TEsrDATFk  ww34

WA SR WA SR
RADrAml REF REF

14:40:42.23 578 612 628.87 665.86
14:44:32.13 621.8 705.8 628.87
14sM6.77 565.3 575.2 628.87 E-iii
14:52:X).75 593.8 596.1 628.87 al:31

NA 627.8 NA 628.87 NA

70 1
47 1

49.2 1
55.8 1

NA NA

TAEU F.84

Mu8 14:40:37.75 14:40:37.23 459.2 576.1 442.97 555.74 78.3 1
IN-59 14:44:22.25 14:44:21.&3 426.1 431.4 442.97 448.48 1
MM0 14:48:42.25 14:48:41.87 455.4 458.5 442.97 445.99

565i

70:8
1

Ml-61 14:52:43.25 14:52:42.75 465.8 579.4 442.97 551.00 1
IN-62 14:56:32.25 14Sk31.73 539.5 540.9 442.97 444.12 61.7 1



TABLJI F.85

MI-5

AT TIME CPA
RuN# ' FNLTM RADm

SR

MM8 14:40:46.25 14ak45.93 286.7 403.9
w59 14:44:33.75 14:44:33.53 276.6 279.5

MM0 14:48:55.75 14:52:55.; NAM+61 14:52:56.25 332.3 334:
m-62 14:56:41.25 14:56:40.95 382.2 387.3

TEsrlIxTEz8-2986 TABLE FL!6

AT
RUN# RADm

AK-19 12:16:29.25 12:16:28.97
AY-20 12SD55.75 12:20:55.30
AY-21 12:23:01.25 12:23:00.81
AY-22 12:25:0!3.75 NA
AY-23 12CW6.75 12:36:16.20
AY-24 12Sk21.75 NA
AY-25 12:40:27.25 12:40:26.77
AY-26 NA NA
AY-27 12:47:46.25 12:47:45.78
AY-28 12:51:33.75 12:51:33.20
AY-29 12:%00.25 12Sk59.77
AY-30 12:57:40.75 12:57:40.22

CPA

WA
REF

340.1
340.1
340.1
340.1
340.1

SR
REF WV FLAG

479.13 64.5 1
343.67 46.2 2

342.: 48.1 NA NA 1
344.64 52.3 1

CPA SR
REF RJF (IQ3 FLAG

375.1

E:Z
NA

509.8
NA

462.2
NA

501.1
509.7
518.1
516.6

394.5
503.36
441.8

NA
544.2

NA
604.8

6313
637.7
582.6
661.6

492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12

517.57
621.93
551.12

NA
525.33

NA
643.95

619.8
615.71
553.39
633.25

112.9 1
111.8 3
114.7 1

NA It4
115.2 1

NA NA
112.6 1

NA NA
114.3 1
112.6 3
113.6 1
111.6 1



CPA
Fm

.
W F.87

AY-19 12:16:29.25 12:16:28.77 615.6
AY-20 12:20:56.75 12SOS.75 633
AY-21 12:23:00.25 12:22:59.61 645.8
AY-22 12:25:0X75 NA NA
AY-23 12:36:16.25 12:36:15&I 704.7
AY-24 12cw22.25 NA NA
AY-25 12:40:28.75 12:40:28.17 683.1
AY-26 NA NA NA
AY-27 12:47:46.75 12:47:46.08 7l9
AY-28 12:51:34.75 12:51:34.10 708.4
AY-29 12:54:00.75 12:~:00.17 716.6
AY-30 12:57:40.25 12:57:39.52 686.6

634.7
654.7
771.6

NA
764.3

695;
NA

790.3
740.46
739.4

869

PILm2

695.%
695.96
695.%
695.96
695.96
695.%
695.%
695.96
695.%
695.%
695.%
695.%

CPA
REF

717.55 112.7
719.82 114.5
831.53 114

NA IL4
754.82 115.1

NA NA
703.39 113

NA NA
764.98 114.4
727.46 113.6
7l8.10 113.8
880.85 111.6

SR
Im

1
3
1

NA
1

NA
1

NA
1
3
1
1

TAELEF.88

AY-19 12:16:29.75 12:16:29.27
AY-20 12:20:55.75 12:20:55.75
AY-21 12:23:01.75 12GkO1.21
AY-22 12:25:08.75 NA
AY-23 12:36:16.75 12:36:16.10
AY-24 12:38:21.75 NA
AY-25 12~026.75 12:40:26.07
AY-26
AY-27 12:47:47.t! 12:47:47.:
AY-28 12:51:34.25 12:51:33.50
AY-29 12:54:00.75 12SWO.17

619.9
633

613.3
NA

710.1

665:

6zi
708.4
710.4

624

z-z
Ii4

743

8432

6m?
778.18
737.2

695.96
695.%
695.%
695.%
695.%
695.%
695.96
695.96
695.%
695.96
695.%

700.56
807.34
711.05

NA
728.20

J!u
882.64

NA
703.91
764.51
722.22

113.1
111.3
114.9

NA
115.1

NA
112.5

114?
113.2
113.8



CETBATIN 492FT/l!BMFLYMB?(O.!PVH),TARGVIAS=l17KWIS

TABLE F.89

MI-:4

AT TDE CPA SR CPA
RuN# RADW REF

W-19 12:16:30.75 12:16:30.37
AY-20 12:20:53.25 12:20:52.&I
AY-21 12:23:03.25 12:23:02.81
AY-22 12:25:C&25 NA
AY-23 12:36:18.25 12:36:17.70
AY-24 12:38:18.25 NA
AY-25 12:40:29.75 12SW9.27
AY-26 It4 NA
AY-27 12:47:48.75 12:47:48.28
AY-28 12:51:30.75 12:51:30.10
AY-29 12:54:02.75 12SW2.27
AY-30 12:57:38.25 12:57:37.72

379.80
402.20
395.10

NA
499.60

470.~
NA

520.50
503.90
504.90
513.40

508.10
497.86
495.10

NA
636.10

NA
610.10

638.titi
682.26
579.00
634.40

492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12

TlsrInlE: &29-84 'IlIEU F.90

m2

AT
RUN# RADD

AY-19 12:16:26.75 12:16:26.47
AY-20 12SOS.75 12:;?0:58.30
AY-21 12:22:58.25 12:22:57.81
AY-22 12:25:11.25 NA
AY-23 12:36:13X-1 12:36:12.70
AY-24 12:38:22.75 NA
W-25 12:40:24.75 12&X24.27
AY-26 It4 NA
AY-27 12:47:45.25 12:47:44.88
AY-28 12:51:36.25 12:51:35.74
AY-29 12:53:56.75 12:53:56.27
AY-30 12:57:44.75 12:57:44.22

BA

381.10
39G.30
396.20

NA
513.80

NA
475.30
515.90
x)6.40
501.70
524.00
514.20

SR

396.60 -
472.70
488.30

634.:

610.:
NA

510.80
611.70
680.10
539.30

CPA
lm?

SR
KEF

658.36
609.14
616.68

626.:

638.~
NA

603.50
662.37
564.34
608.10

SR
REF

FLAG

114.10
110.80
115.80

115.E
NA

113.10

114.~
112.40
114.60
111.60

1
3
1

NA
1

NA
1

It4
1
3
1
1

492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12
492.12

512.14
589.97
606.52

607.:

631.:
NA

496.40

E:Yi
516.14

112.00
ll3.00
113.30

NA
115.10

NA
112.30

NA
113.90
113.60
112.20
111.50



mm: 8-29-84 TABLE F.91

PILOT:2

AT CPA SR
IaN # RADm

-
ml NA MA XA MA
BY3 8:24:12.25 8:24:11.80 444.78 495.97
BY5 8CKk31.25 8CW30.80 475.31 531.56
BP'J NA MA M
BY9 llGc47.75 11:44:47.30 439.07 46o.E

BYI1 11:49:53.75 11:49:53.30 456.70 491.37
BY13 11:55:41.75 11:55:41.30 450.% 459.55
By15 12:01:02.25 12:01:01.80 462s 462.80
BYl7 12:06:57.75 12:06:57.30 465.36 482.89

TImDATE: 8-m TABLE Fe92

OPEUTtCN:ICAOTAKED??Z

PILm2

CPA SR
REF RF

495.04 Ia
495,oG 552.02
495.05 553.62
495.04 NA
495.04 519.14
495.04 532.63
495.04 504.47
495.04 495.36
495.04 513.70

AT
RLlN#

FUG

SR
REF

MB
3
3

NA
3
3
3
1
3

FLAG

BYl NA NA
BY3 8:24:13.75 8:24:13.10
BY5 8:30:33.75 8:30:33.10
BY7 NA NA
BY9 ll:udk8.75 11:44:48.1

BYll 11:49:54.25 11:49:53.60
BYl3 11:55:42.25 11:55:41.60
BYl5 12:01:01.75 12:01:01:10
BY17 12:06:57.75 12:06:57.10

NA
672.90
699.00

667.:
679.70
675.70
668.30
687.10

NA
711.28
720.34

NA
758.44
762.66
717.71
673.30

1195.42

698.03
698.03
698.03

~:~
698.03
693.03

ZE

NA NA
737.84 55.40
719.34 50.30

NA NA
793.37 56.30
783.23 56.60
741.43 55.70
703.25 58.30

1214.44 58.80

NA
3
3

NA
3
3
3
1
3



TEsrDAlRtM%84 TABN F.93

AT TlME CPA SR CPA SR
RJN# RADm REF REV

NA NA
8:24:12.25 8:24:11.60
8:30:32.25 8:30:31.60

NA NA
11:44:46.75 11:44:46.10
11:49:52.25 11:49:51&O
11:55:41.25 11:55:40.60
12:01:00.75 12:01:00.10
12:06:56.75 12:06:56.10

TETrD4m 8-29-84 TAIL?3 F.94

Plan:2

672.;
699.00

667.g
679.70
675.70
684.60
687.10

BY-l NA NA
BY-3 8:24:19.25 8:24:18.76
BY-5 8CKk34.75 8:30:34.10
BY-7 NA NA
BY-9 11:44:52.25 11:44:51.70

m-11 11:49:5%75 11:49:58.26
BY-13 11:55:46.25 11:55:45.71
BY45 12:01:06.25 12:01:05.72
w-17 12:07:01.75 12:07:01.27

NA
711.28
720.34

NA
758.44
762.66
717.71
730.14

1195.42

SR CPA
REF

NA
737.84
719.34

793.:
783.23
741.43
744.46

1214.44

SR

NA
57.20
52.10

NA
57.40
55.10
61.60

Kw FLAG

566.:
617.09

NA
550.49
569.80
562.93
576.22
584.61

NA 624.56 NA NA NA
567.93 624.56 626.69 52.90 3
755.19 624.56 764.33 49.40 3

NA 624.56 NA NA NA
638.42 624.56 724.32 47.80 3
5moo 624.56 635.74 54.80 1
600.02 624.56 665.71 55.60 3
584.84 624.56 633.90 53.90 3
778.12 624.56 831.30 39.50 3



TmE IT.95

t3.%5l
3S*!il
36fi51
35.51
3riml
55.5l
36s.!il
ZE

335.:
335.93
425.;
335.61
333.67
374.4!5
375.34

Nlti N?i
56.20 3
50.30 3

NA NA
99.10 3
61.10 3
55.50 3
52.30 3
5210 1

TILBLE I?.%

3915
391.53
3915
391.53
3915
391.53
3915

%I



w
. .

I

W



TARE F.99

CY-2 8:16:40.75 8: 16:40.33
CT-4 8:27:24.75 8:27:24.30
CM 8:33:37.75 8:33:37.34
cw3 11:40:30.75 11:40:30.30

a-10 11:47:16.75 11:47:16.31
CY-12 11:52&X25 11:52:45.87
CY-14 11:58:11.75 11:58:11.30
U-16 NA NA
CY-18 12:10:51.25 12:10:50.80

TEsTINn% 8-29434 TAHE F.100

407.60

E:!i
386.19
428.80
446.50
405.20
407.00
382.62

Pllor: 2

MI-: 5

CPA
REF

SR
REF

Cy-2 8:16:50.75 8:16:50.46 300.00 371.50 340.10 421.16
CY-4 8:27:33/E 8:27:32.88 338.00 419.20 340.10 421.80
CM 8Sk46.25  8Sk45.81 328.80 455.50 340.10 471.15
cY-8 11:40:40.75 11:40:40.35 321.10 427.90 340.10 453.22

CY-10 11:47:28.25 11:47:27.91 312.80 371.80 340.10 405.25
CY-12 11:52:57.25 11:52:56.87 352.20 419.10 340.10 4w.70
CY-14 llfBQ5.25 11:58:24.90 320.92 321.22 340.10 340.41
CY-16 12:04:11.75 12:04:11.38 354.10 460.00 340.10 441.81
CY-18 12:11:00.75 12:11:CXX30 39.43 422.30 340.10 464.16

588.60
417.90
457.20
468.92
521.50

E::
NA

447.56

442.97 639.68 59.50
442.97 463.95 62.10
442.97 499.94 59.50
442.97 537.86 57.10
442.97 538.73 55.80
442.97 526.01 58.10
442.97 524.% 56.00
442.97 NA NA
442.97 518.16 59.20

1
1
1
3
1
1
1

NA
3

60.00
60.70
60.10
56.20
54.70
56.20
51.30

iZE:FZ



APPENDIX G

Meteorological Data Summary

This appendix contains a summary of data acquired from the lo-meter
meteorological tower and the SODAR system on August 27, 28, and 29, 1984.
Within the tables of this appendix the following data are provided:

Time expressed as Eastern Daylight Time.

Temperature expressed in degrees Fahrenheit and Centigrade.

Relative humidity expressed as a percentage.

Altitude expressed in meters.

Horizontal wind direction, the direction from which the wind is
blowing, expressed in degrees.

Horizontal wind speed, expressed in knots.

Cross wind component, the direction, expressed as right or left
(relative to the helicopter), and speed, expressed in knots.

On track component, the direction, expressed as head or tail, and
speed, expressed in knots.

Vertical wind speed, the speed of upward or downward winds, expressed
as + for upward and - for downward, in knots.

A detailed description of meteorological data reduction is contained in
Section 6.0 of this report. The reader may also find it helpful to review
Figure 18, the SODAR system, and Figures 19 and 20, the lo-meter tower.



TABLE G.l

-ALwTA-TABIE
ZEsr WTE: AKWl’ 27, 1934

Tl!wEamrmAmre -ALI CRoGswINDm avlRAaco[rpoNET
TIM2
OW 1 F

(~(3M-W
cl m IO-WI (IIEI=REEs) I mm Irmrecrrcrr (KMIS) DIREKTKN WJW I mm

203 a.ml 56 1 13 1 45 1 10 I 285 1 1.3 1 RIM’ 0.34 TAIL 1.26 I It4

I 7:15 I 57 I 14 I 48 I 10 1 275 1 0.0 1 RIW I0.00 TAIL 0.00 1 M I

7:~ i 58 j 14 i 48 j 10 i 330 i 0.4 i LEFT 0.20 TAIL 0.35 i M

7:45 Is I 141 57 i 10 i X0 i 1.5 i IEET 0.00 TAIL 1.50 I NA

8:oO I59 1 15 1 52 1 10 1 283 1 1.5 I RIQfr 0.51 TAIL 1.41 I NA

8:l5 1 61 1 16 1 !TO 1 10 1 290 1 1.3 1 RICXl’ 0.23 TAIL 1.28 I NA

1 1 1 1 1 1 1 ’8:3l 64 18 56 10 360 0.9 IBl’ 0.78 TAIL 0.45 1 N4

8:45 1 65 1 18 1 65 1 10 1 60 1 0.9 1 IET 0.78 HEAD 0.45 1 M

9~03 I68 1 a0 1 62 1 10 1 290 1 1.7 1 RIGIT 0.30 TAIL 1.67 1 NA

9:15 1 68 1 a0 1 49 1 10 1 230 1 2.6 1 RIGE 2.44 TAIL 0.89 1 M

9:30 I68 1 23 1 49 1 10 I 200 1 3.0 1 Rim 2.95 HEXD 0.52 1 NA

9:45 1 7l 1 22 1 39 1 10 I 170 1 2.6 I Rmfr 1.99 HE4D 1.67 1 NA

1o:CO I71 I 221 45 i’ 10 i 190 1 3.5 1 RIQrr 3.29 Hfm 1.20 I NA

lo:15 I72 I 221 42 I 10 I 180 1 2.6 1 RIM’ 2.25 HIN 1.33 I NA

lo:33 In I 231 39 1 10 I 180 1 3.0 1 Rmr 2.&l HFAD 1.50 I It4

lo:45 I 75 I 24 I 41 I 10 I 33J I 0.9 I UFr 0.45 TAIL 0.781 It4

11:al In I 251 37 i 10 1 220 1 1.3 i RW 1.28 TAIL 0.23 1 It4

11:15 1 76 1 2.4 1 40 1 10 1 w) 1 3.9 1 RIcXl’ 2.99 TAIL 2.51 1 It4

11:30 I 77 I 2.5 I 37 I 10 I 165 1 4.3 I Rmn- 3.06 HEN 3.06 1 NA

11:45 1 78 1 26 1 38 1 10 I . 160 i 4.3 i = 2.76 HEAD 3.29 1 M

12:a) I 79 I 26 I 34 I 10 I 160 1 2.6 1 RIGIT 1.67 HE4D 1.99 I NA

12: 15 178126l.40 I10 I 220 1 3.9 I ~cm 3.84 TAIL 0.68 1 NA

12:33 I 79 I 26 I 34 I 10 I 250 1 3.9 1 RIQE 2.99 TAIL 2.51 1 FL4

12:45 1 80 1 27 1 35 1 10 1 233 1 4.3 1 RIM 4.04 TAIL 1.47 I tL4

IUJIE:

l.UtC6SWlNDANDCNllWXCIMWNiS AssM3nIEFLmr- CFliOEt3tEL
2.FIRyExI1c4LwIND~ “+” Is AN IJIWUI WIND bunmr

“2’ B A LCMWRD WJND MMbBll-
3. 10 MlIB WTA FlUM (z;IMAIwM(s10~~;(JMwWA~9oar9R~



TABLE G.l'(Continued)

-CAL DATA’ slMt4RY TAl.U
TEST ME: AlIlt 27, 1984

TDE
om

l.i.xmmAL CIMGsmmyggg gi!ELmm mzcN WINDSFFED ~~Qw=vI F c 1 (%) 1 @mm) 1 (-1 1 (KNOTS) 1 D=m (KN(JIs)
1:OZl p.ml 81 1 27 I 37 I 10 I 210 I 1.7 I Fmfr 1.70

F/Z% i 27 i 35 i 10 i 24O i 3.0 i mm 2.60

1:30 1 81 1 27 1 33 1 10 1 160 1 4.3 I *G-r 2.76

1:45 1 81 1 27 1 30 1 10 1 190 1 4.3 I RIarr 4.04
-~~ I

2:00 1 82 1 28 i 35 j 10 i 230 i 2.6 i RIGHT 2.44

2:15 I82 1 273 1 31 1 10 ‘I 180 1 4.3 1 RIcm 3.72

290 1 82 1 28 1 29 1 10 1 140 1 7.8 I Rmfr 2.67

2:45 i 84 i 29 1 45 1 10 1 125 1 3.0 I mar 0.26

3:00 184 i 29i 38 i 10 i 110 i 3.5 i w 0.61

3:15 1 84 1 29 1 33 1 10 I 180 i 3.5 I Fmfr 3.o3

3:xl 1831281 40 I10 I 130 1 4.3 1 Rim 0.75

3:45 1 a 1 28 1 40 1 10 I 150 I 3.0 I Rmfr 1.50

4:oo~G i 29 i 33 i 10 i 150 i 4.3 j RIG 2.15

avlTtA(xcllmEr
(W/TAIL) wizE%

DIRECI?CN (=I I (raJas>

TAIL .oo~ NA

TAIL 1.50 I NA

HEim 3.29 1 NA

HEAD 1.47 1 NA

TAIL 0.89 1 M

.HEQJ 2.15 1 NA

Ium 7.33 1 NA

HIaD 2.99 1 NA

HmD 3.45 1 NA

ImD 1.75 1 NA

HE4D 4.23 1 M

ImD 2.60 1 M

H?m 3.72 1 NA

1.M6SWINDANDcNlRACX~ ASCME’DEFlJWl’DlRECTI~OF1BO.
2.FcRvEaK4LwINDspEED: “,1’ Is AN LlmARD wlm Mllmav

“-” IS A XWNWARD WIND MIVEFEW
3. 1OElBIDpTAFFKNU,IM4~~  lOMEIlEt’IWER, OElJBD4TAFI0lSID4RZ!XSEM.



TABLE 6.2

MlTEBUXm DATA SfJNIRY TABLE
‘mrn4lE Alnm28,1984

mm RlzATIw l4IlmmrAL mssm- (INTRAa~
TIM?8 (m) lxramrf AI.mmLE h!IEEk WINDsml OUmm (HFAD~AIL) ES
(nrr> 1 F C 1 (3 IO@3JW 1 (-1 1 W’W 1 DIREIJPcN (I(NJIs) DIREIX’IW mm I wm

7:00  a.ml 66 I 19 I 61 I 10 I 145 I 3.9 1 RICXJJ 0.44 HIaD 1.65 I N4

7:15 i 66 i ,I9 i 61 1 10 1 140 1 2.6 1 RICW 0.35 HEQ 0.89 1 NA

7:~ i 66 1 19 1 70 1 10 1 130 1 2.2 1 HW 0.17 HE4D 0.38 1 NA

7:45 1 68 1 20 1 64 1 10 I 170 1 3.5 I Rmfr 0.87 HEUI 2.68 1 M

803 168 1 201 69 1 10 1 165 I 2.6 I RIGHT 0.79 HEID 1.84 I NA

8:15 68 20 68 10 I 190 1 3.5 I RIGfIr 1.22 HEAD 3.29 1 NA

&I 222 i 4.1 i RIIT 1.36 TAIL 4.01 1 0.6

’100 I 192 I 5.8 i RIQE 1.26 HE4D 5.52 1 -0.1

850 69 21 64 10 I l&l I 4.3 1 mm 1.05 HEAD 3.72 1 NA

.a I 187 1 4.9 1 Rim 1.17 HFAD 4.51 1 -0.3

m I 195 1 7.4 1 mxr 1.31 HJm 7.15 1 -0.2

8:45 70 21 60 10 I 175 i 3.9 I Rmfr O.% HEW 3.19 I NA

40 i 183 1 4.9 1 m4iT 1.10 HEW 4.37 1 0.1

loo I 193 I 7.5 I RIcHr 1.27 HEW 7.17 1 a.2

9:oO 1 70 1 21 1 64 1 10 1 183 1 5.2 1 RIGE’ 1.05 HFAD 4.50 1 NA

9:15 1 70 1 21 1 64 1 10 I 190 1 5.2 1 RXHl’ 1.22 HEXD 4.89 1 M

9:30 1 72 1 22 1 61 1 10 1 190 1 4.8 1 lUG!l- 1.22 HEQ 4.51 I NA

9:45 I72 1 22 1 66 1 10 1 225 1 3.9 1 RIQfr 1.31 TAIL 3.77 1 M

1o:al I74 1 23 1 59 1 10 I 200 i 4.3 I RIGrr 1.40 IE4D 4.23 1 NA

10:15’ I74 1 23 1 59 1 10 I 180 1 4.3 1 Rim 1.05 HFAD 3.72 1 NA

’10:30 175 I aI 55 i 10 i 190 i 2.6 i RIQE 1.22 HUD 2.44 1 M

lo:45 i 76 i 24 i 59 i 10 1 180 1 2.6 1 RIQE 1.05 HUD 2.251 NA

NJlES:

1.CRXSWINDANDcNlTfACX- IELM?oA~~D~CNOF120~.
2. FoRLJEmKALwrNDspEE3):  ‘+“IsANLlmRDwIND~

‘I-” LS A I?&NMD WlND MxrEMENT
3.10~~TAREcMcuMA’IIEoNIcs10~~.(3IIwW~~~~.



TABLE G,Z'(Continued)

-CAL DATA XN%RY TAKE
TlElY DATE: ALKXEI 28, 1984

T3M3
(am

1:oo

TliNFmAw rlF?IATIvE IilErzmAL cl?ms61IM)m
WmmJm

F C 1 (9 1 (-1 1 (D-1 j Cm> 1 D=a WJW1
77 25 56 10 1 23 I 4.3 I lumr 1.22

ml 225 1 4.3 1 lam 1.31

loo ) 264 1 9.5 1 RIGrr 0.63

160 1 264 I 13.2 I Rmfr 0.63

m i 255 i 10.3 i RIG 0.79

1:15 i77 i 251 60 i 10 i 190 i 4.3 i RW 1.22
k-----------I-------l----

L:30 78 25 56 10 1 MO 1 4.3 I Rml- 1.40

40 i 166 i 1.6 i RIQE 0.80

ml I 216 1 5.0 1 RIGHT 1.47

1Kl I 225 1 6.5 I RIcHr 1.31

1:45

-
!:03

!:15

79 ’ 26

80 27

80 27

59 i 10 i 180 i 4.3 j mm 1.05

1 40 i 123 i 6.3 i RICW 0.05

100 i 121 i 7.2 i RIG 0.02

160 1 105 1 7.2 1 LEFT 0.24

55 1 10 I 170 1 5.2 I RIQIT 0.87

40 j 188 j 2.6 i RIw 1.19

mJ I 174 1 6.5 1 RIGyir 0.94

~~ I 197 1 8.6 ] Rmr 1.34

1 X0 i 221 i 7.6 i RIBIT 1.33

55 10 1 180 I 4.3 1 RIGHT 1.05

“40 I 132 1 6.6 1 Rim 0.21

loI 1 130 I 6.9 I ~QrI- 0.17

!:XI i 80 j 27 i 55 i 10 i 165 j 4.3 i RIW 0.79

!:45 1 82 1 28 ) 49 1 10 1 1W 1 7.4 I Rmfr 1.22

-

_

_

_

_

.

_ .

. .

. .

. .

. .

. .

.

-

_

-

-

-

_

(3NlRAaa3.lmm(HFAD~AIL)  hzEY&
DIRECTIN (KN(JIs)  I NJJ-W

TAIL 4.04 1 NA

TAIL 4.15 ) 0.2

TAIL 5.58 ) 0.1

TAIL 7.76 1 0.1

TAIL 7.28 1 4.0

HUD 4.04 1 NA

HEAD 4.23 1 NA

HEAD 1.15 1 -0.3

TAIL 4.97 1 0.3

TAIL 6.28 1 0.3

HFAD 3.72 1 N.4

HEW 0.33 1 -0.6

HEm 0.13 1 -1.4

HFAD 1.74 1 -1.2

HEAD 3.98 ) NA

HE&D 2.41 1 0.3

HFAD 5.26 ) -0.4

HFAD 8.38 1 XI.4

TAIL 7.46 1 -1.0

HUD 3.72 1 NA

HFAD 1.37 1 0.1

HFAD 1.20 I -1.2

HEXD 3.a 1 NA

HEAD 6.95 1 NC4

1.CKISWINDANDcNlRAfX~ ALB.MEA~QiTD~~oF120D~.
2. FOR i%RrIGu  WIND sPrm I’-+” Is AN LiFaRLl  wlm M3lDlmr

I’-” IS A WARD WIND tW-f@W
3. 1OMEESt~TAFKMUM4lKM~1OME’BKhEt, OTHEMTAFRCMXWRSYSTEM.



TABLE G02'(Continued)

-W LNTA .StMIBRY TABU?
TEIY ILNX: AILUS 28, I%4

lTiMm?Am mm lK)RlzwAL oia6smcxMpoNENT
TIME ( I )  I.N.raDri-Y ALTeliurE  w.EiFEza WIrJDm
OW 1 F C 1 1 W’-J=d 1 1 1

c-mm
(X> (D=) (-1 D-W (ml

1:oO p.m 81 27 52 10 I 170 1 6.1 1 RIGR 0.87

40 I 149 1 8.3 1 RIGHT 0.51

103 I 145 1 8.9 ) RIGHI- 0.44

lfa I 157 1 9.7 1 RIG?v. 0.65

1:15 81 27 52 10 I 175 I 3.9 I RIQrr. 0.96
40 I 149 i 7.8 1 RIBIT 0.51

100 I 148 ) 8-5 ) REXI 0.49

1:30 183128) 47 I10 1 MO 1 4.3 1 RIcm 1.40

1:45 1 83 ) 28 1 47 ) 10 I 140 1 6.1 1 RIQIT 0.35

2:aI 184 1 29) 48 1 10 ) 170 1 6.1 I ~Grr 0.87

2:15 84 29 48 10 I 150 ( 5.2 ) RICHl- 0.52

401 206 1 4.7 1 RIQrr l.!xl

ml 1 206 1 7.1 ) RIGrr 1.50

160 I 186 I 7.5 1 Rmr 1.15

2:30 84 29 48 10 1 200 1 4.3 1 Rmr 1.40

40 i 202 i 5.8 i RIQIT 1.43

103 1 194 1 9.5 1 Fmrr 1.29

160 ) 203 ( 8.3 ) RIGK 1.54

2~45 84 29 48 10 1 140 I 9.6 I Rmfr 0.35

41 zm ) 6.5 ) Rmr 1.54

loo I 227 12.5 1 RIGHI’ 1.27

163 1 226 15.0 ) Rim 1.29

3:al 1% I 81 48 I 10 I 155 1 6.1 1 RIQfr 0.61

3:15 ) 86 1 30 1 33 ) 10 ) 140 ) 3.5 I Rmfr 0.35

3:30 1 86 1 30 1 45 1 10 I 135 ) 4.3 I RIcm 0.26

3:45 1 86 1 30 i 45 1 10 1 120 1 4.3 1 m 0.00

4:oo 184 1 291 50 1 10 1 110 i 4.3 i m 0.17

- -

_ -

-_

- _

-_

-_

- _

-_

-_

- _

-_

-_

- -

--

- _

--

- -

-_

-_

--

--

-_

--

--

--

_-

_ -

cNnAcxal%aErc-E‘wAIL)  w!iEi&
DlltlXTIa (KNOTS) I cm)

HEAD 4.67 1 NA

HEW 4.02 1 -0.1

HEiD 3.76 1 0.0

HUD 5.84 1 0.6

HFAD 3.19 ( NA

HFAD 3.78 1 -0.7

HEW 3.99 1 -1.0

HFAD 4.23 ) NA

HENI 2.09 1 M

Hull 4.67 ) M

HWD 2.00 1 NA

JFAD 4.69 1 -0.1

HEAD 7.08 1 -0.4

HE4Ll 6.85 1 0.1

H!m 4.23 1 NA

IEArl 5.74 1 0.6

Imtl 9.13 1 0.6

HEYAD 8.29 ) 0.4

Him 3.28 1 NA

HEN 6.50 ) 1.0

TAIL 11.95 I 1.2

TAIL 14.42 1 1.7

HE4D 3.50 1 NA

HEUI 1.20 I NA

HEm 1.11 1 NA

HEAD 0.00 ) Ii.4

HEAD 0.75 1 NA

1.CX6SWINDAND~TRACX(xEIFoNEMs PSmMEAFL,Iff~D~~Ol?120~.
2. la? vl3m.x hTND rt%EED: “t” Is AN lJFwRD WIND PlJm

“-” IS A DckJMJllRD  WIND MIVEMfW.
3. 10 METER IIATA FlXM CLlM4mB 10 METE? TX!%, m INTA FRCPl SDAR f!XSIFM.



TABLE. 6.3

??!EmAm mm - A L  CIEQsswINDm
TIM?8 (DFLms) HlMlDm ALm I WINDSFED m=-mJm
@JO 1 F C I (%I I(-> I (7) 1 (-1 ID-a (-1

7:oO a.ml 70 I 21 I 63 I 10 I 2f33 1 3.5 I Rmfr 1.40 HUD 3.45 i M 1

7:30

7:45

8:m

8:15

70 i 21

71 1 22

71 1 22

71

8:30 I72 221 58 I lo I 210 1 3.5 I ~QTr 1.57 1 TAIL 3.50 1 NA

22

63 1 10 I 180 i 3.0 i RIW 1.05

61 i 10 i 190 1 3.0 1 RIcHr 1.22

61 i 10 j 200 i 3.5 i RIG 1.40 HUD 3.45 i M

’61 10 i 215 i 3.9 i mu 1.48

40 i 165 1 4.4 I RIQrr 0.79

1fQ I 212 i 6.1 i RIGHT 1.54

203 i m i 7.4 i RIW 1.40

IssuJ 2.60 1 M

HEAD 2.82 i NA

TAIL8 3.69 i 3~

HE4D 3.11 1 -0.3

TAIL 6.10 1 XI.3

TAIL 7.29 i -0.4

8:45 j72 i 22j 58 i 10 j 230 i 2.6 i RKXC 1.22

9:oo I72 1 22 1 53 1 10 I 2lo 1 4.3 I RIcm 1.57

TAIL 2.44 i NA 1

TAIL 4.30 j M 1

9:15 172 I 21’ 58 i 10 i 230 1 3.5 I Rmfr I1.22 TAIL 3.29) M I
930 i 73 i 23 i 61 i 10 i 2XI i 3.5 i EW 1.40 TAIL 3.45 i M

9~45 1’7’3 1 23 1 61 1 10 1 215 1 3.5 1 Rlwr 1.48 TAU 3.49 1 it4

~0~15 i74 i 23i 62 i 10 i 250 i 5.2 i RICX 0.87 TAIL 3.98 i M

10:3l 1 74 1 23 ,I 55 1 10 I 210 i 3.9 i RIMT 1.57 TAIL 3.90 1 M

lo:45 1 76 1 24 1 52 1 10 1 lt30 1 3.5 I ~cxr 1.05 HEAD 3.o3 1 NA

1.CRXSWlBDANDCN’IRAMCKMCNWS ASLMlXEFLJ~DIREtXCNCF1200.
2.FoRvlxnc4LwIND~ ‘V’ Is AN UFWARD hwD MmMENr

‘I-” Is A DCXJNWARD WIND lCMN?l-
3. 10Mi’lTBWTAFKM(IJi’N~~10~~,  OlHBZDQTAl%tN!X’IkR??ZX’B!.



TABLE G.3‘(.Continued)

’ I 11:al I75 I xl’ 59 i 10 i 190 1 5.6 1 RIQF 1.22 HEADI 5.26 1 NA I

\.

11:15 i 76 j 24 i
t

11:30 76 24

58 i 10 j 183 i 4.3 i RIW 1.05 HEAD 3.72 i NA

58 1 10 I 18) 1 3.5 I RIQfr 1.05 HEN 3.03 1 NA

I 40 i 185 i 3.0 i EW 1.13 1 HFAD 2.72 i 0.0 1

100 i 162 i 4.8 i RIG-E 0.73 1 HEAD 3.21 i -0.2

160 I 181 1 5.2 I Rmfr 1.06 HEAD 4.55 1 -o.l

2al I 181 1 4.6 I FzKm 1.06 HEID 4.02 1 a.2

11:45 i 76 i 24 i 59 i 10 i 180 i 4.3 1 RIGIT 1.05 HEiD 3.72 i NA

12:oO 177 I 251 58 I 10 I 200 1 6.1 1 l-mm 1.40 HEID 6.01 1 h’A

12:15 I77 1 251 53 1 10 1 a5 1 4.3 1 Rrm 1.48 HE4D 4.28 1 NA

12:30 1 80 1 27 1 48 1 10 1 170 1 5.2 I RIcm 0.87 HEAD 3.93 1 NA

::: j -T3

1 1 ( 1 160 i 155 i 11.3 i RIQII’ 0.61 1 HFAD 6.48 1 XI.4 I
1:oO p.ml 76 I 24 1, 62 i 10 1 185 1 6.9 1 RIGHT I1.13 HEAD 6.25 1 NA

I

l.cIMGsWINDANDCNlRACX~ AS0lElREFIJCXTDlRECITCNOF12ODEGRF5.
2.FoRvwI?cALwrNDspFED: “t” Is AN LlmARD WIND lcmNJNr

‘I-” IS A WARD h’IND -



APPENDIX H

15 Minute SODAR Meteorological Data

In this appendix, the data represents the output from the SODAR system.
Each table represents a meteorological sample for 15 minutes at altitudes
from ground level (0 meters) to 300 meters. A description of the data and
a sample SODAR report with marked fields is given below. This may be used
as an aid for reading the actual data.

Date: Given in month, day and year.

Time: Given in hour, minute and second at which the
fifteen-minute sample ended.

Valid Returns: The number of valid echo returns from each of
the three antennas.

Validity: A flag for determining whether a sample is
valid or not. (Itinvalid,  V=valid)

Altitude of Sample: The height in meters above ground level at
which the sample was taken.

Echo Strength: Not important to the reader.

Std dev
of Echo Strength: Not important to the reader.

Horizontal Wind Speed: The wind speed at a given altitude in cm/set.

Horizontal Wind
Direction Azimuth: The wind direction from 0 to 360' at a given

altitude.

Std dev
in Wind Direction: Standard deviation in wind direction, one

measure of stability during the 15 minute
sample.

Vertical Wind Speed: The speed, expressed in cm/set, at which the
wind moves upward or downwards, an indicator
of turbulence.



APPENDIX H (continued)

Std dev
U Radial Component: Not important to the reader.

Std dev
V Radial Component: Not important to the reader.

Std dev
W Radial Component: Not important to the reader.

NOTES: "+" in the vertical wind column indicates ascending wind.
1)-11 in the vertical wind column indicates descending wind.
The time given at the top of the page is the sample ending time.

The conversion for changing cm/set to kts. l.s as follows:
kts. = cm/set x 0.01943



ALTITUDE ECHO

S ;4$ INV St 0
INVALID+1 300 19

u 280 17
VALID+y 260 17

. v 240 20
V 220 . 17
V 200 18
V 180 18
V 160 16
V 140 16
V 120 19
V 100 20
V 80 22
V 60 29
V 40 45
V 0 0

S ECHO SPEED TETA S TETA

0
-9999
-9999

15
13
12
13
16
22
29
12
17
23
17
44
0

0 0 0

298
314
390
377
412
393
428
400
421
416
412
409
370
12s

163 -9999
163 27
161 20
lS4 16
142 16
147 28
133 21
141 22
143 17
138 20
139 18
138 10
127 19
7? 77

u s u SGl so2 SG3

0 0
0 0 0

-;4 4 -9999 66 135 41 51 66 67 59

-21 54 41 50 66
-21 50 4v a2 54
-24 57 48 42 50
-36 47 41 45 57
-31 49 48 52 47
-27 52 37 49 49
-33 49 ,41 42 52
-33 47 43 41 49
-35 I 43 43 49 47
-35 50 37 46 43
-15 43 28 39 50
-62 0 40 4s 43



TABLE H.l

QDM 9 27 84

ALTITUDE ECHO S ECHO

S t): INV Xlt
I’ 300
1: 260 280

V 240
V 220
V 200
V 180
V 160
V 140
V 120
V 100
V 80
V 60
V 40
V 0
$

PDM 8 27 84

0 0
18 -9999
17 25
17 11
19 39
16 18
24 108
17 34
19 38
20 55
20 35
25 80
35 35
45 3
69 30
0 0

ALTITUDE iECHO S 'ECHO

S XJ INV 11): 80 0
I 300 -9999 -9999
I 280 -9999 -9999
I 260 18 -9999
I 240 16 22
I 220. 15, 16

v 200
V 180
v 160
V 140
V 120
V 100
V 80
V 60
V 44
V '0

14
14
15
16
73'33

34.
58
0

18
2

23
57

T4
133
25
33
i,

SPE.ED TETFl S TETA w S W SGl SG2 SO3

0 0 0 .d

378 156
223 180

-9999 -9999
214 156
342 148
310 158
293 171
248 162
334 159
297 157
273 178
271 162
236 173
91 89

-9999

-99%
32
21
22
30
29
28
27
27
30

-9999
79

-33
-49
-44
-44
-49
-47
-34
-40
-34
-32
-19
-30
-18
62

0
0 0 0

41 62 94 15
49 46 59 41
40 42 51 4’1
39 42 98 40
47 39 42 39
43 45 49 47
42 45 50 4J
50 39 45 42
45 43 50 50
45 47 40 45
54 43 46 45
55 45 40 54
51 44 37 55
0 39 32 51

17 14 5i

TABLE H.2

17 30 0

SPEED s TETEI dTE~fr

0 0 0

329 148 16 -33
329 143 27 -34
394 142 15 -28
355 155 18 -36
372 146 15 -28
366 143 14 -29
404 141 13 -38
387 139 21 -34
328 136 16 -4
116 76 . 78 62

364 442 453

406

W

0

466 441

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 999
157 39 45
999 999 50

33 112 63 45
43 42 32 33
46 43 42 43
42 32 36 46
33 33 52 42
32 39 31 33
38 31 34 32
53 34 38 38
58 42 44 53
0 49 36 58

1



#DM 8 27 84

ALTITUDE ECHO S ECHO

S Sir INV IrY
I
V
V
V
V
V
V
V
V
V
V
V
V
V
V
3

#DH

3 0 0
280
260
240
220
200
180
160
140
120
100
80
60
40
0

0 O -
19 -9999
17 -9999
17 15
20 13
17 12
18 13
18 16
16 22
16 29
19 12
20 17
22 23
29 17
45 44
0 0

298 163 -9999 -4
314 163 27 -14
390 161 20 -21
377 154 16 -21
412 142 16 -24
393 147 28 -36
428 133 21 -31
400 141 22 -27
421 143 17 -33
416 138 20 -33
412 139 18 -35
409 138 10 -35
370 127 19 -15
125 77 77 62

TABLE H.4

8 27 84 18 0 0 398

ALTITUDE ECHO .S ECHO SPEED TETA S TETA W

S ltlt INV Sit 0
I 300 18
I 280 25
V 260 16
V 240 14
V 220 14
V 200 13
V 180 14
V 160 13
V 140 .14
V 120 15

V 100V 80 :;
V’ 60 22
V 40 35
V 0 0
t

0
-9999
-9999
-9999
-9999

4
14
22.
12
15
25
25
24
46
25
0

TABLE H.3

17 45 0

SPEED TETA S TETA

0

0 0 0 0

337 170 -9999 -33
'308 171 -9999 -38
344 163 9 -22
326 159 7 -32
376 154 17 -38
380 151 13 -29
375 152 12 -30
384 146 13 -27
370 149 12 -25
380 145 -16
410 142 t% -23
371 142 7 1
96 74 77 63

0 0

503 597 557

W S W SGl SG2 SG3

0 0
0 0 0

-9999 135 66 59
66 41 51 67
54 41 50 66
50 40 62 54
57 48 42 50
47 41 45 57
49 48 52 47
52 37 49 49
49 41 42 52
47 48 41 49
43 43 49 47
50 37 46 43
43 28 39 50
0 40 45 43

566 410

S W SGl SG2 SG3

0
0 0 0

999 999 41
-9999 999 999 58
-9999 35 30 22

33 29 30 27
25 42 23 37
36 30' 29 25
37 35 35 36
30 31 36 37
32 27 30 30
35 28 30 32
34 39 33 35
29 37 38 34
40 31 38 29
0 36 48 40



TABLE H.5

CDM a 27 84 18 14 59 234

W

0

304 231

ALTITUDE ECHO S ECHO SPEED TETA S TETA

0 0 0s tlr INV t* 0 0
I 300 -9999 -9999
I 280 -9999 -9999
3 260 -9999 -9999
I 240 -9999 -9999
I 220 14 -9999
V 200 12 -9999 458 165 -9999 -15

V
V
V
V
V
V
V
V
V
qi

180 12 32 392
160 10 22 383
140 10 4 467
120 12 27 493
100 17 23 513
80 20 46 486
60 29 16 491
40 39 30 420
0 0 0 76

168
166
157
157
153
1 5 3
14i
145
74

-9999 - 1 6
-9999 -27

a -28
5 -24
5 -34
a -33

11 -25
13 -25
76 63

TABLE l-4.6

bDM 8 27 84 18 30 1 283

W

0

S W SGl SG2 SGI

0
0 0 (

999 999 995
999 999 995
999 999 995
999 999 995

,9999 999 999 31

27 32 29 23
40 36 24 27
32 35 31 40
31 38 28 32
30 28 26 31
37 26 35 30
28 27 31 37
32 36 38 28
0 37 32 32

375 230

ALTITUDE ECHO S ECHO SPEED TETA S TETA

0 0 0

S W SGl SG2 SG3

i ox INV t* 0 0
t 300 -9999 -9999
L 280 -9999 -9999
b 260 -9999 -9999

240 -9999 -9999
220 -9999 -9999
200 -9999 -9999
180 10 17
160 10 19

I 140 11 27
120 13 20
100 18 36
80 26 41
60 30 23
40 45 5

404 176 17 -16
455 168 10 -18
395 169 8 -19
382 167 17 -16
345 159 16 -17
287 162 15 -19

0
0 0 0

999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
140 85 999
999 999 39

36 109 32 34
40 46 29 36
35 34 33 40
37 31 31 35
29 35 36 37
35 42 33 29

0 0 0 47 85 76 62 0 33 33 35



PISM a 27 a4

ALTITUDE ECHO S ECHO

s ** INV ** 0
I
I
V
V
v
V
V
V

V
V

::
V
V
V
B

#DM

300 -9999
280 -9999
260 -9999
240 16
220 14
200 11
180 10
160 11

140 13 29 481 160 6 -27 33 3% 33 38
120 12 38 504 161 3 -30 31 34 28 33
100 19 17 468 161 a -34 24 3Q 32 31
80 32 31 452 157 6 -22 29 32 29 24
60 49 a 381 159 14 -32 30 32 27 29
40 69 19 313 158 9 - 2 8 33 34 37 30
0 0 0 45 80 75 62 0 30 27 33

a 27

ALTITUDE ECHO S ECHO

s ** INV *s 80
I 300 17
I 280 17
V 260 21
V 240 17
V 220 16
V 200 16
V 180 15
V 160 15
V 140 16
V 120 l a
V 100 24
V 80 37
V 60 68
V" 40 a9
V 0 0
8

0
-9999
-9999
-9999
-9999
-9999
-9999
-9999

l a

a4

0
-9999
-9999

20
31
9

24
20
13
25
24
27
33
15
31
0

SPEED TETA S TETA w

0 0 0 0

470 169 -9999 -9999
508 164 -9999 -36

-9999 -9999 -9999 -44
-9999 -9999 -9999 -8
-9999 -9999 -9999 - 2 8

440 162 -9999 - 2 2

TABLE H.7

ia 44 59

TABLE H.8

ia 59

SPEED TETA

0 0

59 484

S TETA W

0 0

487 162 -9999 -7
602 160 -9999 -12
582 160 2 -30
546 159 10 -24
519 162 a -26
513 160 a -29
523 160 4 -34
513 159 6 -27
541 157 6 -35
477 159 6 -26
431 159 3 -32
329 156 11 -23
15 a2 73 61

327 394 305

8 w 8QB SG2 SG3

0
0 0 0

989 999 999
-9999 999 999 999
-9999 PO 33 999
-9999 27 26 20
-9999 999 999 23
-9999 Al.7 20 49

38 lQ7 31 30

0
Q Q 0

999 999 19
35 999 999 3%
4B 34 48 35
30 35 38 46
34 25 29 30
29 34 34 36
32 34 28 29
30 35 32 32
26 30 3%. 30
24 33 28 24
21 27 3Q 24
27 369 36 21
25 28 49 27
0 23 24 25



TABLE H.9'

#IlM a 27 84 19 15 0 543 640 642

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

s ** INV ** 80
I 300 20
V 280 l a
V 260 20
V 240 26
V 220 23
V 200 23
V la0 l a
V 160 21
V 140 22
V 120 26
V 100 .35
V 80 58
V 60 93
V 40 134
V 0 0
$

#lItI a

ALTITUDE

s It* INV **
I 300
V 280
V 260
V 240
V 220
V 200
V la0
V 160
V 140
V 120
V 100
V 80
V 60
V 40
V 0
3

ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

0
17
17
17
17
16
12
12
13
18
31
40
54
94

131
0

0
-9999

15
39
24
24

-9999
-9999

25
28

38
33
28
9
0

0 0 0 0

590 1'76 -9999 -36
576 175 -9999 -29

-9999 -9999 -9999 -26
444 l a 2 -9999 -31
594 160 -9999 -36
626 156 -9999 -46
702 is8 -9999 -43
723 161 5 - 3 8
668 is8 6 -39
594 157 6 -35
556 155 5 -31
434 153 9 -34
333 154 9 -29

2 75 71 60

0
0 0 0

25 999 999 27
22 38 31 25
23 31 28 22
22 79 66 23

-9999 62 26 22
-9999' 19 26 15

23 23 66 37
,28 19 33 23
26 35 35 28
22 27 29 26
26 26 27 22
24 22 27 26
25 26 23 24
0 26 22 25

0
-9999

16
17
10
5

20
17
17
16
28
46
27
41
36
0

27 84 19 29 56 368 452 446

0

593 l a 3 -9999 -13
594 la0 -9999 -4
632 171 4 -14
601 173 a -23
625 167 5 -26
645' 161 7 -26
615 160 7 - 2 8
583 159 9 -34
585 160 6 -36 (
566 161 6 - 2 8
461 163 6 -25
417 157 7 -33
274 165 16 -33
-9 88 72 60

0 0

TABLE H.10

0 0
0 0 0

36 999 999 37
33 41 33 36
27 23 31 33
31 31 30 27
25 33 35 31
34 31 31 25
31 32 30 34
30 31 28 31
28 36 35 30
26 28 34 28
28 31 28 26
28 29 29 28
29 30 19 28
0 34 32 29



TABLE Ho11

#IllI 8 27 a4 19 45 0 329

ALTITUDE ECHO S ECHO SPEED TETA S TETA W

s ** INV ** 0 0 0 0 0 0
I
I
I
I
I
I
I
I
V
V
V
V
V
V
V
%

300 17 -9999
280 -9999 -9999
260 -9999 -9999
240 -9999 -9999
220 59 -9999
200 -9999 -9999
180 -9999 -9999
160 9 -9999
140 13 69
120 12 29
100 23 28
80 38 28
60 69 38
40 123 28
0 0 0

#ml

ALTITUDE

a 27 a4

ECHO S ECHO

s ** INV 11: 0 0
I 300
I 280
I 260
I 240
I 220
I 200
I 180
V 160
V 140
V 120
V 100
V 80
V 60
V 40
V 0
$

-9999 -9999
-9999 -9999
-9999 -9999
-9999 -9999
-9999 -9999
-9999 -9999

10 -9999
9 -9999

12 24
27 43
40 21
51 25
74 19

131 25
0 0

726 150 4 -34
687 155 3 -42
630 151 4 - 3 8
581 152 6 - 3 8
491 152 6 - 3 1
384 154 5 - 3 1

3 86 69 59

TABLE H.12

19 59 59

SPEED T E T A  S  TETA

0 0 0

740
797
768
684
638
551
415

21

152 -9999
156 2
150 6
148 3
147 6
146 5
149 a
77 69

310

W

0

-23
-33
-45
-41
-37
-34
-29
59

346 315

S W SGl SG2 SO3

0
0 0 0

999 999 39
999 999 999
999 999 999
999 999 999
999 999 22
999 999 999
999 999 999

40 94 39 26
22 21 28 40
19 23 32 22
16 25 29 19
19 23 26 16
18 27 23 19
0 22 24 18

317 288

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999

-9999 999 999 30
21 23 22 a
27 50 36 21
25 27 28 27
22 23 24 25
26 26 29 22
23 20 24 26
0 22 30 23



TABLE H.13

#INI 8 27 a4

ALTITUDE ECHO S ECHO

s ** INV ** 0
I
I
I
I
I
I
I
I
I
V
V
V
V
V
V
$

#llM

300 -9999
280 25
260 -9999
240 -9999
220 -9999
200 -9999
180 -9999
160 -9999
140 25
120 51
100 58
80 66
60 90
40 144
0 0

a 27 a4

ALTITUDE ECHO S ECHO

s ** INV ** 0
I 300 -9999
I 280 52
I 260 -9999
I 240 33
I 220 -9999
I 200 -9999
I 180 32
I 160 -9999
I 140 43
V 120 60
V 100 63
V 80 .” 80
V 60 118
V 40 157
V 0 0
C

0
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

34
15
7

13
l a
21

0

0
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

26
7
16
23
28
10
0

20 14 59

SPEED TETA S TETA

0 0 0

799 147 3 -48
722 148 4 -44
631 146 4 -39
552 146 5 -36
403 148 5 -29
26 78 69 59

TABLE H.14

20 30 1 395

SPEED TETA S TETA W

0 0 0 0

820 150 3 -49
740 150 5 -44
683 151 7 - 4 8
549 152 4 -43
404 151 7 -36

l a 73 68 59

.

386

W

0

292 364

S W SGl SG2 SG!

0
0 0 a

999 999 999
999 999 22
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
157 124 92

25 999 999 41
23 20 27 25
22 25 26 23
23 23 25 22
21 29 27 23
0 24 ?O 21

298 394

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 19
999 999 999
999 999 44
999 999 69
999 999 999

38 97 28
999 999 999

23 33 82 41
25 32 28 23
23 27 35 25
20 25 54 23
21 31 26 20
0 27 27 21



TABLE H.15

#lM 8 27 84 20 45 1

ALTITUDE ECHO

s It* INV ** 0
I 300 38
I 280 -9999
f 260 240 -9999 -9999

I 220 32
V 200 35
V 180 29
V 160 31
V 140 43
V 120 57
V 100 63
V 80 70

‘V 60 107
V 40 153
V 0 0
9

BDM 8 27 84 20 59 58 497

ALTITUDE ECHO

s $1: INV ** 100
I 300 -9999
: 260 280 -9999 -9999

I 240 -9999
t 220 -9999
V 200 26
V 180 28
V 160 32
V 140 39
u 120 56
V 100 72
u 80 82
u 60 121
u 40 159
V 0 0
$

S ECHO SPEED TETA S TETh W

0
-9999
-9999
-9999
-9999
-9999

15
30
18
13
19
20
27
14
13
0

0 0 0 0

982 156 -
980 155
973 155
935 154
868 151

7 5 3 150
666 150
536 151
388 154
10 a2

.9999
3
2
2
3
3
4
6

675

-80
-61
-55
-43
-49
-42
-42
-40
-32
58

S ECHO SPEED TETA

0
-9999
-9999
-9999
-9999
-9999

12
14
15 -
40
27
19
34
27
23
0

0 0

952 153 -9999 -79
953 152 -9999 -61

-9999 --9999 -9999 -38
971 150 2 -51
868 149 3 -50
744 147 5 -45
707 148 3 -43
594 151 6 -36
447 153 6 -36

28 78 68 59

TABLE H.16

S TETA

0

382

W

0

398 418

S W SO1 SO2 SO3

0
0 0 0

999 999 62
999 999 999
999 999 999
999 999 999

29 999 999 40
34 31 25 29
31 26 29 34
36 105 34 31
30 27 30 36
22 28 28 30
24 26 24 22
22 26 29 24
26 27 43 22
0 27 25 26

475 544

S W SGl SO2 SO3

0
0 0 0

999 999 999
999 999 999
999 999 999
999 999 999

47 999 999 76
34 23 30 47
34 35 31 34
28 31 27 34
27 28 30 28
22 29 29 27
18 26 27 22
21 26 22 18
25 27 23 21
0 27 25 25



TABLE H.17

#;DM a 27 a4 2 1 14 59 405 376 424

MT.ITUDE ECHO

s tb INV ** 100
I 300 - 9 9 9 9
I 280 - 9 9 9 9
I 260 - 9 9 9 9
I 240 -9999
I 220 22
V 200 25
V 180 34
V 160 35
V 140 37
V 120 51
V 100 65
V 80 80
V 60 130
V 40 156
V 0 0
B,

S ECHO SPEEII TETA S TETA W S W SGl SG2 SG3

0
- 9 9 9 9
-9999
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9

34
14
23
21
27
21
11

9
13

0

0

864 165 - 9999 - 4 7
941 161 2 - 4 0
959 156 3 - 4 1
961 152 4 - 4 0
862 150 3 - 3 2 '
791 148 4 - 3 1
689 145 5 - 3 3
602 143 4 - 2 6
433 146 7 - 2 3

7 a2 67 58

0 0

TABLE H.18

CDM a 27 a4 21 30 1

ALTITUDE ECHO S ECHO SPEED T E T A  S  TETA

s ** INV
I 300
I 280
I 260
I 240
I 220
I 200
V 180
V 160
V 140
V 120
V 100
V 80
V 60
V 40
V 0
$

** 100 ‘ 0
- 9 9 9 9 - 9 9 9 9
- 9 9 9 9 - 9 9 9 9
-9999 - 9 9 9 9
- 9 9 9 9 - 9 9 9 9

16 - 9 9 9 9
24 14
35 15
39 19
53 15
63 9
77 17
95 32

127 25
159 19

0 0

0 0 0

852 167 5 - 3 3
885 161 4 - 3 6
914 155 3 - 4 2
844 153 6 - 3 5
738 148 2 - 3 2
649 148 4 - 3 3
551 146 6 - 3 0
404 146 a - 1 5

20 74 67 58

0

496

W

0

0
0 0 0

999 999 999
999 999 999
999 999 999
999 999 999

28 999 999 42
29 21 38 28
25 30 37 29
28 29 26 25
25 28 34 28
21 26 27 25
23 23 26 21
24 24 23 23
23 27 25 24

0 34 26 23

468 519

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 999
999 999 999
999 999 999
9 9 9  9 9 9  1 6

25 999 999 32
33 26 30 25
29 38 27 33
28 27 27 29
26 28 35 28
27 24 20 26
22 26 28 27
29 29 29 22

0 32 29 29



TABLE H.19

#DM a 27 a4 21 44 57

ALTITUDE ECHO S ECHO SPEED TETA S TETA

s ** INV ** 140
I 300 -9999
I 280 -9999
I 260 l a
I 240 17
I 220 l a
I 200 22
V 180 34
V 160 47
V 140 62
V 120 56
V 100 64
V 80 75
V 60 113
V 40 155
V 0 0
$

0
-9999
-9999
-9999
-9999.
-9999

29
5

20
10
19
27
6

23
27
0

0 0 0

871 168 5 -39
898 161 5 -31
868 153 3 -38
795 150 3 -36
737 147 4 -35
656 145 4 -31
536 147 4 -33
419 143 7 -24
19 73 67 58

TABLE H.20

#WI a 27 a4 21 59 56

ALTITUDE ECHO

s ** INV ** 0
I 300
I 280
I 260
I 240
I 220
I 200
V 180
V 160
V 140
V 120
V 100
V 80
V 60
V 40
V 0
$

-9999
-9999
-9999

17
17
la
34
55
64
60
70
91
123
132

0

S ECHO

0
-9999
-9999
-9999

17
5

28
14
28
23
23
9

21
23
21
0

SPEED TETA

0 0

857 175 4 - 3 8
-9999 -9999 -9999 -24

8'66 158 3 -34
797 149 13 -39
747 149 3 -39
674 148 5 -38
538 145 9 -34
413 145 5 -24

a 73 67 58

S TETA

0

492

W

0

468

W

0

465 516

S W,SGl SG2 SGJ

0
0 0 a

999 999 995
999 999 999
999 999 3:
999 999 52
999 999 26

29 93 35 31
29 36 34 29
32 34 29 29
25 34 33 32
22 27 30 25
18 29 50 22
25 19 24 18
30 24 25 25
0 27 27 30

402 480

S W SGl SG2 SG3

0
0 0 Q

999 999 999
999 999 999
999 999 999
999 999 36
999 999 30

24 999 999 33
22 27 52 24
26 27 86 22
25 25 28 26
23 46 68 25
23 25 23 23
20 24 31 23
29 25 35 20
0 29 23 29



TABLE H.21

#DH 8 27 84 22 14 59

ALTITUDE ECHO S ECHO SPEED TETA S TETA

S Sir INV tt 160
J' 280 300 -9999 -9999

I 260 19

: 240 220 21 26
V 200 26
V 180 37
V 160 67
:: 120 140 77 72

u" 100 80 103 89

V 60 139
V 40 145
V 0 0
$

CDH 8

ALTITUDE ECHO

s sll INV tt 0

: 280 300 -9999 22
I 260 21

I
V

::
V
V
v
V
V
V
v
V
Q

240
220
200
180
160
140
120
100
80
60
40
0

20

22:
33
57
64
71
93

112
137
156

0

0
-9999
-9999
-9999
-9999

7
33
35
8

13
21
17
23
27
22
0

27 84

S ECHO

0
-9999
-9999
-9999

9
15
39
44
24
45
22
27
19
21
22
0

0 0 0

820 176 4 -36
841 173 4 -42
846 170 4 -36
874 159 3 -41
841 154 5 -36
747 147 3 -35
652 146 3 -35
524 144 6 -28
412 141 9 -23
39 74 67 58

TABLE H.22

22 29 57 461

SPEED TETA S TETA W

0 0 0

861 185 -9999 -44
834 177 -9999 -38

-9999 -89999 -9999 -13
862 . 170 5 -36
868 162 5 -35
827 156 3 -35
734 152 5 -30
646 150 3 -30
506 149 a -26
393 144 9 -28
25 71 66 58

493

W

0

0

484 569

S W SGl SG2 SG3

'0
0 0

999 999 99:
999 999 999
999 999 38
999 999 34

37 999 999 37
26 28 46 37
24 31 31 26
25 32 33 24
25 38 31 25
26' 26 29 25
27 22 21 26
24 25 24 27
33 26 26 24
0 31 25 33

501 530

S W SGl SG2 SI

0
0 0

999 999 9'
999 999 (

999 999 (
37 999 999 :
38 27 43 :
32 28 32
28 a3 36
25 28 35
22 30 33
19 25 28
26 23 27
31 27 25
30 23 25
0 30 31



TABLE H.23

~iril a 27 a4 22 45 1

ALTITUDE ECHO

** INV t* 120
300 26
280 27
260 21
240 l a
220 l a
200 22
180 30
160 37
140 63
120 93
100 101
80 119
60 151
40 170

0 0

0
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9

27
45
20
22
29

6
18

2
21
19

0

#DM a 27 a4

ALTITUDE ECHO S ECHO

S ECHO SPEED TETA

s $1: INV ** 0
I 300 26
I 280 22
I 260 20
I 240 16
I 220 19
I 200 20
I 180 23
I 160 69
V 140 a7
V 120 96
V 100 96
V 80 103
V 60 127
V 40 139
V 0 0
S

0
15
17

- 9 9 9 9
- 9 9 9 9

20
- 9 9 9 9

39
41L
24
14
14
24
15
15

0

0 0

886 171 3 - 2 7
932 164 4 - 3 5
842 160 2 - 3 9
741 156 5 - 2 7
653 154 4 - 3 1
508 153 6 - 2 2
371 148 9 - 1 7

a 78 66 57

TABLE H.24

23

SPEED

0

0 0

TETA S TETA

0 0

401

W

0

904 168 5 - 3 2
787 160 6 - 2 8
676 158 4 -22
598 158 5 - 2 8
486 158 5 - 1 2
343 156 7 - 1 7

3 al 66 57

S TETA

0

427

W

0

485 541

S W SGl SG2 SG3

0
0 0 0

9 9 9  9 9 9  5 9
la5 59 38
9 9 9  9 9 9  3 9
9 9 9  9 9 9  4 2
9 9 9  9 9 9  3 5
9 9 9  9 9 9  38

29 147 37 36
30 34 31 29
29 35 31 30
28 28 28 29
22 25 24 28
27 31 24 22
31 23 26 27

0 32 33 31

441 510

S W SGl SG2 SG3

0
0 0 0

9 9 9  9 9 9  3 5
9 9 9  9 9 9  3:;
9 9 9  9 9 9  1 7
9 9 9  9 9 9  4 3
9 9 9  9 9 9  4 1
999 999 56
158 31 42

28 a4 24 28
27 32 36 28
25 35 35 2 7
27 26 30 25
24 32 24 27
31 30 24 24

0 30 26 31

_..... ,..i



TABLE H.25

#l[lM a 27 a4 23 14 56 407

ALTITUDE ECHO S ECHO SPEED TETA S  T E T A W

s ** INV ** 0 0 0 0 0 0
I
I
I
I
I
I
V
V
V
V
V
V
V
V
V
$

#WI

300 24 -9999
280 22 -9999
260 20 -9999
240 -9999 -9999
220 19 -9999
200 25 -9999
180 24 16
160 42 42
140 66 11
120 78 24
100 a4 13

80 87 16
60 108 10
40 134 39
0 0 0

8

ALTITUDE

s ** INV t*

27 84

ECHO S ECHO

0 0
I
I
I
I
I
I
V
V
V
V
V
V
V
V
V
$

300 -9999 -9999
280 26 -9999
260 19 -9999
240 28 39
220 35 7
200 38 39
180 30 47
160 26 45
140 45 25
120 73 l a
100 79 12

80 a5 27
60 108 14
40 136 28
0 0 0

846 181 --9999 -31
859 175 5 -29
828 168 4 -29
741 161 4 -31
644 159 3 - 2 8
594 157 4 -26
456 155 7 -16
349 156 15 -14
13 80 66 57

SPEED TETA S TETA

0 0 0

359

W

0

764 183 -9999 -23
-9999 -9999 -9999 -13

831 166 4 -35
732 163 6 -31
674 159 5 -30
573 159 6 -17
497 158 9 -17
385 157 11 -14
27 a5 66 58

TABLE H.26

23 29 58

472 542

S W SGl SG2 SG;

0
0 0

999 999 21
999 999 3t
999 999 51
999 999 7:
999 999 4;

32 999 999 3'
27 30 36 3:
26 35 31 2:
20 29 30 2i
25 28 36 24
27 26 28 2:
28 32 29 2:
32 32 24 21
0 33 30 3:

527 579

S W SGl SG2 SG

0
0 0

999 999 99
999 999 5
999 999 4
999 999 4
999 999 3

31 107 32 2
27 35 29 3
31 93 33 2
26 34 30 3
31 36 37 2
33 32 30 3
37 38 32 3
26 38 36 3
0 42 30 2



TABLE H.27

bon 8 27 84 23 44 59

ALTITUDE ECHO S ECHO SPEED TETA S TETA

i *s INV tt 120 0 0 0 0
300 -9999 -9999
280 -9999 -9999
260 27 41
240 49 22
220 59 la
200 54 11
180 43 18
160 31 22
140 34 32
120 69 18
100 75 9
80 89 22
60 103 25
40 126 14
0 0 0

a

ALTITUDE ECHO S ECHO

s tt INV tt 120 0
t 300 26 -9999
t 280 28 -9999
c 260 40 45
t 240 49 16
I 220 56 1Z
) 200 50 12
I 180 46 23
I '160 41 29
I 140 52 35
I 120 74 17
I 100 93 7
I 80 84 19
I 60 90 20
I 40 112 34
I 0 0 0

28 84

807 192 2 -37
741 188 4 -26
729 181 6 -24
745 172 5 -26
803 170 4 -31
784 168 6 -31
653 160 4 -30
589 160 5 -23
485 159 11 -26
346 161 14 -20
32 94 66 58

TABLE H.28

0 0 1

SPEED T E T A  S  TETA

0 0 0

795 i94 4 -21
749 191 10 -33
701 186 5 -32
677 183 5 -30
683 180 4 -26
705 174 7 -28
679 167 5 -32
590 160 4 -32
470 157 '7 -24
393 160 10 -28
45 101 66 58

452

W

0

511

W

0

547 599

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 999
999 999 37

28 79 45 36
23 24 42 28
28 27 26 23
29 33 27 28
35 29 29 29
29 27 31 35
30 31 36 29
30 28 32 30
30 28 30 30
36 39 36 30
0 36 31 36

592 679

S W SGl SG2 SG3

0
0 0 0

999 999 33
999 999 45
999 999 41

26 127 44 26
32 28 31 26
,23 36 33 32
26 25 29 23
27 33 32 26
35 26 21 27
25 33 32 35
29 27 35 25
34 33 29 29
33 34 25 34
0 40 25 33



I
I
I
I
V
V
V
V
v
V
V
V
V
V
V
9

GDi4

2 5
28
23
25
26
25
22
22
48
93
94
$5

PO3
0

28

-9999
a
6

ia
33
14
19
19
14
37
ia
14
26
0

a4

s %tlki INV I#% 0
I 300 -9999
I 280 25
I 26Q 30
V 240 SW
V 220 35
V 205 3%
V I%# 37
V 165 30
V 140 25
v 120 38)
V 100 62
v 80 a7
V 40 93
V 40 95
v 8 0
e

8 ECHO SPEED TETA S TETA W S W SGl SG2 SG:

0
-9999
-9999

4
17
18
10
14
38
14
21
12
3

10
30
0

TABLE H.29

0 15 0 379 615 521

SPEED TETA

0 0

S TETA W S W SGl SG2 SG3

0

-9999
3
7

-9999
5
5
4
4
9

12
66

0

0 0
0 0 0

999 999 999
118 56 44
999 999 47

32 93 39 39
30 19 35 32
25 25 36 3C
29 60 36 2:
24 74 24 25
32 26 25 21
32 27 23 3;
28 29 32 3;
29 27 29 2E
33 28 33 2:
0 32 33 31

832 196
808 191
783 182

-9999 --9999
722 177
696 179
635 173
567 168
458 166
379 173
44 99

TABLE He30

0 30

0 0 0 0

101s 194 6 -40
916 192 5 -33
861 191 6 -34
775 188 2 -27
718 186 4 -26
681 183 4 -26
650 178 6 -25
636 175 7 -25
533 169 a -28
459 167 4 -26
347 169 a -25
50 95 65 58

-32
-21
-28
-16
-21
-30
-27
-23
-22
-21
58

521 675 682

0
0 0

999 999 99
999 999 3

33 110 48 4
31 33 43 3
33 36 34 3
30 31 28 3
24 30 24 3
21 26 27 2
26 30 29 2
23 34 21 2
23 33 27 2
28 34 33 2
31 28 24 2
0 29 30 3



ALTITUDE ECHO S ECHO

i lls INV ** 0 0
[ 300 -9999 -9999
t 280 -9999 -9999

260 19 -9999
240 23 24
220 44 22
200 43 16
180 41 13
160 41 23
140 40 12
120 35 26
100 64 49
80 134 20
60 123 34
40 116 24
0 0 0

CDM 8 28 a4 0 45 0 563 580 592

SPEED TETA

0 0

S TETA W S W SGl SG2 SG3

0 0 0
0 0 0

106 108 999

1197 196 -9999 -17
959 194 4 -39
884 191 3 -37
837 189 4 -31
756 l a 9 3 -28
700 188 3 -25
679 181 3 -25
650 182 a -26
536 177 6 -31
455 168 6 - 2 8
355 170 10 - 2 1
35 95 65 58

999 999 999
41 999 999 47
34 66 59 41
24 32 36 34
29 27 32 24
28 27 27 29
28 25 29 28
25 27 25 28
24 30 27 25
27 32 28 24
28 27 33 27
31 31 28 28
0 35 26 31

TABLE  H . 3 2

#DM 8 28 84 1 0 1 526 630 603

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

8 sll IMV $0 0
I 300 -9999
f 280 23
f 260 29
V 240 25
V 220 39
V 200 42
V 180 38
V 160 37
V 140 36
V 120 33
V 100 45
V a0 135
V 40 157
V 40 122
V 0 0
%

0
-9999
-9999
-9999
-9999

17
20
15
13

,148
50
l a
19
20
0

0 0 0 0

1115 197 3 -15
1034 191 3 -45

-9999 -9999 -9999 -14
855 188 2 -29
784 186 3 -29
733 l a 5 3 -27
708 179 4 -25
695 179 4 -29
525 175 a -24
439 171 7 -24
357 164 a -18
32 88 65 57

0
0 0 0

999 999 999
999 999 53

-9999 93 60 44
37 38 40 48
33 33 34 37
29 79 38 33'
25 31 30 29
26 26 32 25
26 26 27 26
22 29 23 26
24 30 24 22
25 27 36 24
29 28 26 25
0 29 27 29

TABLE H.31



#WI 8 28 84

ALTITUDE ECHO S ECHO SPEED T E T A  8 T E T A

s at INV *ll 0 0
I
I
I
I
V
V
V
V
V
V
V
V
V
V
V
0

#IHI

300 -9999 -9999
280 -9999 -9999
260 -9999 -9999
240 19 -9999
220 29 9
200 33 21
180 33 13
160 31 10
140 31 15
120 26 25
100 48 60
80 126 5
60 134 22
40 140 19
0 0 0

8 28 84 1 29 57 404

ALTITUDE ECHO S ECHO SPEED T E T A  8 T E T A W

S $t INV Itt 80
I 300 -9999
I 280 -9999
I 260 -9999
I 240 16
I 220 22
V 200 22
V 180 33
V 160 39
V 140 42
V 120 33
V 100 55
V 80 144
V 60 160
V 40 169
V 0 0
%

0
-9999
-9999
-9999
-9999

11
-9999

21
21
32
18
37
27
23
18
0

TABLE':%=

1 14 59

0 0 0

523

W

0

990 191 5 -50
921 190 7 -28
851 188 2 -37
796 182 4 -30
758 183 2 -25
739 175 3 -26
691 177 5 -40
574 177 5 -28
460 172 5 -21

372 168 8 -17
29 85 64 57

TARLE',H.34'.

0 0 0

1048 188 -
959 187
852 187
853 183
810 177
776 178
645 176
JO6 174
374 170
49 84

9999
7
2
5
4
5

6"
13
64

0

-18
-33
-33
-35
-36
-26
-29
-26
-17
57

593 543

S W SGl SG2 SG3

0
0 0 a

133 125 999
999 999 994
999 999 999

33 999 999 5s
28 34 47 33
27 40 34 2E
28 28 29 27
23 29 30 2E
29 28 29 2:
21 29 25 25
25 29 24 21
20 25 27 2:
26 21 21 20
0 30 26 2d

519 447

S W SGl 562 St

0
0 0

999 999 9!
999 999 9!
999 999 9!
121 50 ;

-9999 167 65 4
29 39 41 :
33 54 37 :
27 30 29 ;
23 36 30 :
29 30 28 :
29 26 30 :
29 34 36 :
32 33 26 :
0 33 31 ':



#DM 8 28 84

ALTITUDE ECHO 8 ECHO SYEED TETA 8 TETA

8 Sr(c INU Sr(r 100
I 300 -9999
: 280 260 -9999 -9999

I 240 -9999
I 220 26
I 200 29
u 180 27,
u 160 20
v 140 33
v 120 48
u 100 80
V 80 124
v 6d 141
v 40 135
v 0 0
di

0
-9999
-9999
-9999
-9999

46
28
21
21
23

2”:
40
27
19

0

Inn 8$ 28 84 1 59 59 431

ALTITUDE ECHO

i ** INU Irs 120
300 -9999
280 -9999

260
; 240

I ;ii
I 180
I 160
I 140
I 120
) 100
1 80
I 60
) 40
I 0

-9999 -9999
-9999 -9999

37 22
35 4
34 11
29 33
66 28
95 7

107 22
114 24
117 13
120 8

0 0

8 ECHO 8PEED TETA 8 TETA W

0
-9999
-9999

0 0 0 0

1056 209
997 199
905 199
919 183
828 187
771 184
707 183
607 177
451 172
341 174

55 96

-9999
6

2
3
2
4

s”
8

k”s

-42
-16
-31
-38
-39
-33
-33
-34
-23
-11

57

TABLE H.35

1 44 57

0 0 0

409

W

0

923 191 8 -34
955 179 4 -41
844 181 4 -42
818 177 5 -36
759 177 3 -44
678 175 , 7 -39
540 171 9 -30
374 168 12 -16
55 89 64 57

TABLE H.36

517 425

8 W 801 802 803

0

8: 808 99;
999 999 999
999 999 999
999 999 95
129 110 51

29 85 31 35
36 34 45 29
29 39 39 36
28 31 31 29
32 33 31 28
36 30 25 32
37 36 31 36
43 36 I< 3.2 37
0 41 ‘32 43

Sll JO8

8 W 801 802 803

0
0 0 0

37 93 999

999 999 999
999 999 999

31 999 999 999
39 37 46 31
31 52 41 39
33 38 36 31
32 42 41 33
31 35 24 32
35 29 30 31
33 34 34 35
33 31 31 33
39 32 34 33
0 33 31 39



TABLE.H.37

#DH 8 28 84

ALTITUDE E C H O  8  E C H O

s tt INU ** 120
I 300 -9999
I 280 19

: 260 240 -9999 -9999
I 220 -9999
u" 200 180 32 33

0 160 33

i 140 120 31 80
V 100 114
u" 80 60 120 123

V 40 115
V 0 0
%

0
-9999
-9999
-9999
-9999
-9999
-9999

16
6

21
37
22
19
21
23
0

#ml 8 28 84

ALTITUDE ECHO

s ** INV ** 100

I
I
I
I
I
V
V
V
V
V
V
V
v
v
v
9

300 -9999
280 22
260 19
240 -9999
220 20
200 28
180 24
160 23
140 32
120 55
100 126
80 136
60 125
40 124
0 0

8 ECHO SPEED TETA S TETA

0 0 0 0

-9999
-9999
-9999
,-9999
-9999

1'3"
11
16
44
4

14
20
30
0

1006 205 4 -30
916 200 9 -30
902 193 8 -34
805 190 7 -34
806 186 5 -32
727 187 6 -30
629 181 9 -35
438 178 10 -28
361 179 10 -18
60 110 64 57

2 14 59 336

SPEED TETA 8 TETA W

0 0 0 0

1076 203 -9999 -28
938 199 4 -34
909 192 6 -36
871 185 4 -40
795 186 5 -45
711 185 7 -36
677 179 6 -24
504 178 10 -20
385 177 11 -22
64 103 64 57

TABLE'H.38'

2 30 0

468 426

S W SGl SO2 863

0
0 0 0

999 999 999
165 107 21
999 999 999
999 999 999

-9999 999 999 999
39 68 49 38
24 34 35 39
33 41 30 24
34 41 42 33
36 37 37 34
38 35 36 36
43 41 31 38
43 39 41 43
0 29 28 43

380 508 501

W S W SGl 802 SG3

0 0

0 0 0
999 999 999
14.8 89 50
131 80 35
999 999 999

35 ~999 999 28
26 33 45 35
28 43 33 26
28 70 38 28
26 49 31 28
36 44 28 26
34 36 27 36
38 34 36 34
43 44 36 38
0 41 38 43



TABLE H.39

#DM 8 28 84 2 45 1

ALTITUDE ECHO S ECHO SPEED TETA S TETA

s ** INV ** 100
I 300 -9999
I 280 -9999
I 260 -9999
I 240 -9999
I 220 17
v 200 25

t 180 160 24 24
v 140 29
V 120 40
V 100 95
V 80 131
v 60 129.
v 40 115
V 0 0
9

0
-9999
-9999
-9999
-9999
-9999
-9999

15
15
34
28
6

11
23
31
0

0

1008 207 3 -34
941 205 5 -30
860 197 6 -31
812 194 5 -27
762 191 7 -22
703 186 4 -39
547 185 6 -29
476 180 7 -32
353 183 17 -23
68 111 64 57

0 0

TABLE H.40

#IZM 8 28 84 2 59 59

ALTITUDE ECHO S ECHO SYEED TETA S TETA

s ** INV O$ 100 0
-9999
-9999
-9999
-9999
-9999
-9999

31
56
39
30
35
12
17
20
0

0 0 0
I 300
I 280
I 260
I 240
I 220
I 200
u 180
v 160
u 140
v 120
v 100
v 80
v 60
u 40
u 0
I

-9999
24

-9999
18

-9999
32
32
43
53
51
90
134
128
li9

0

977 203 3 -46
903 200 4 -40
832 196 6 -35
788 191 6 -30
753 184 5 -27
621 183 5 -33
510 180 12 -31
349 183 6 -20
61 104 64 57

403

W

0

383

W

0

541 450

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 999
999 999 999
999 999 999

-9999 149 39 34
28 19 39 27
30 32 33 28
30 48 29 30
32 42 30 30
33 44 27 .32
38 30 27 33
38 33 27 38
42 33 33 38
0 36 29 42

451 450

S W SGl 562 SG3

0
0 0 0

193 34 999
999 999 40
155 57 999
999 999 23
999 999 999

25 147 60 24
28 29 41 25
28 30 32 28
27 32 36 28
32 34 34 27
34 34 28 32
42 32 25 34
43 44 33 42
0 37 29 43



iTABLE  H.41

ALTITUDE ECHO

8 t$ INV'tl: 0
I 300
I 280
T 260
I 240
I 220
I 200
I 180
I 160

.v 140
-V 120
v 100
‘V 80
V 60
N 40
V 0
$

inn 8 28 84 3 30 0 291 480 385

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SG

s tt INV
I 300
I 280
I 260
I 240
V 220
V 200
V 180
V 160
V 140
v 120
u 100
V 80
V 60
V 40
v 0
$

- 9 9 9 9
- 9 9 9 9
- 9 9 9 9

15
17
14

- 9 9 9 9
17
39
59
83

105
118
107

0

S ECHO

0
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9
- 9 9 9 9

15
15
17
32
18
22
23

0

** 0 0
- 9 9 9 9 - 9 9 9 9

21 - 9 9 9 9
- 9 9 9 9 - 9 9 9 9

20 - 9 9 9 9
23 20
21 17
15 - 9 9 9 9
16 - 9 9 9 9
21 28
43 26
97 46

122 16
108 19
106 16

0 0

SPEED TETA S TETA W

0 0 0 0

836 191 2 - 3 6
793 194 5 - 2 5
756 191 5 - 3 4
634 189 5 - 2 9
497 181 9 - 3 0
387 183 10 - 3 1

62 108 64 57

TABLE H.42

0 0 0 0

1005 213 - 9 9 9 9 - 2 7
- 9 9 9 9 - 9 9 9 9 - 9 9 9 9 -11
- 9 9 9 9 -9999 - 9 9 9 9 - 6
-9999 - 9 9 9 9 - 9 9 9 9 - 2 3

759 199 3 - 2 9
784 192 8 - 3 2
725 188 6 - 1 9
624 186 4 - 2 7
492 174 9 - 2 7
382 179 15 - 1 6 '

41 97 64 56

S W SO1 SG2 St

0
0 0

999 999 95
999 -999 9<
999 999 93
999 999 ;
999 999 !
999 999 ;
999 999 95

3s 999 999 1
21 32 36 !
26 34 29 ;
36 31 28 ;
38 33 27 I
38 35 41 !

0 38 36 2

0
0 0

999  999  99
999 999
999 999 99

34 999 999 3
35 24 42 3

-9999 92 32 3
- 9 9 9 9  9 9 9  9 9 9  71

37 999 999 2
26 74 26 3'
30 40 30 2'
29 33 28 31
36 37 29 2'
39 44 29 3(

0 43 33 3'



TABLE H.43

tIMI 8 28 84 3 44 56 434 599 553
ALTITUDE ECHO S ECHO SPEED TETA S TETA W 8 W SO1 802 1663

8 St INV $8 0 0
-9999

4
102
25
8

-9999
-9999

54
22
31
20
26
22
25
0

0 0 0

230 -9999
223 3
221 4
215 2

0 0
0 0 0

37 999 999 68
35 34 38 37
30 34 50 35
35 39 35 30

24 31 35
999 999 999

29 999 999 999
23 999 999 29
25 28 23 23
20 24 27 25
23 38 30 20
30 31 25 23
31 37 26 30
0 31 24 31

I 300
V 280
V 260
V 240
V 220
I 200
I 180
V 160
V 140
v 120

:: 100 80
V 60
V 40
V 0
s

PDM 8

ALTITUDE

s lrlt INV %lr

28

ECHO

0
I 300 -9999
I 280 -9999
I 260 18
V 240 19
V 220 18
V 200 21
I 180 -9999
V 160 15
v 140 32
V 120 52
V 100 86
V 80 101
v 60 96
V 40 93
v 0 0

17
20
30
24
19

-9999
-9999

28
47
58
90

104
109
99
0

1141
1108
1002
878

1
-18
-8

-10

-9999 -9999
739 207
672 203
602 201
455 19s
336 191
245 198
-7 164

-9999
4
4

7'
13
18
63

-8
-4
0

-10
-10
-7
-8
56

TABLE H.44

84 4 0 0 432

S ECHO SPEED TETA S TETA W

0
-9999
-9999

19
7

23
-9999
-9999
-9999

23
32
23
30
16
26

0 0 0 0

934 219 3 -18
811 216 2 -10

-9999 -9999 -9999 -4

-9999 -9999 -9999
661 205 3
591 204 5
498 202 5
394 196 7
294 190 14
203 194 12

0 -37 214 62

-33
-3

-10
-6
-8
-9
-7
55

543 530

8 W SO1 SO2 SO3

0
0 0 0

999 999 999
999 999 999

25 79 36 35
22 29 27 25

-9999 24 26 22
91 29 21

-9999 999 999 999
24 999 999 60
23 30 21 24
21 30 22 23
22 23 25 21
18 23 24 22
21 23 20 18
0 24 19 21



TABLE H.45

9DM 8 28 84 4 14 58 478

ALTITUDE ECHO

s 08 INV ** 0
I
I.
I
u
V
V
V
u
V
V
V
v
V
u
V
%

#DM

300 19
280 16
260 15
240 19
220 27
200 29
180 27
160 22
140 9
120 30
100 53
80 91
60 120
40 121
0 0

8 28 84 4 30 1

ECHO S ECHO SPEED TETA S TETAALTITUDE

S ECHO SPEED TETA S TETA W

0
-9999
-9999
-9999

14
22
19
29
59

-9999
-9999

34
23
20
29
0

0 0

933 218 4 - 1 4
854 216 3 - 1 3
764 211 4 - 1 5
669 210 4 - 1 3
576 200 6 - 1 6
610 191 - 9999 -1
592 200 - 9 9 9 9 -14
588 192 4 -12
498 187 6 -12
363 180 6 - 9
281 171 14 - 9
-30 111 61 54

TABLE H.46

0

s $0 INV ** 0 0 0 0 0
I 300 16 - 9 9 9 9
I 280 18 - 9 9 9 9
V 260 16 6 946 227 - 9 9 9 9

V
V
V
V
u
V
V
V
V
v
V
V
$

240 16 14 - 9 9 9 9 -9999
220 22 34 859 214
200 25 16 736 212
180 26 38 687 211
160 26 35 614 206
140 34 46 547 205
120 27 97 - 9 9 9 9 -9999
100 39 57 564 190

80 58 32 506 181
60 108 21 425 178
40 135 10 309 179

0 0 0 - 2 6 89

-9999
3
3
2
4

- 9 9 9 ;
6
6
5
9

62

0

578 522

S W SGl SG2 SG3

0
0 0 0

26 75 34
9 9 9  9 9 9  1 9

3 3  9 9 9  9 9 9  3 8
26 28 40 33
26 26 26 26
22 32 830 26
26 28 31 22

- 9 9 9 9  6 2 30 26
-9999 46 38 31

19 26 19 30
24 23 21 19
17 27 18 24
21 21 22 17

0 23 24 21

486 701 571

W S W SGl SG2 SG:

0 0
0 0 '

999 999 2
- 2 8 32 110 31 3:

-11 36 51 36 3:
- 2 3 29 72 33 3t
- 2 9 25 30 37 2'
- 2 3 23 28 28 2!
- 1 8 24 28 31 2:
- 2 6 20 25 22 2d
- 1 7 18 25 25 2(
- 2 3 25 77 26 II
- 1 6 25 27 21 21
- 2 3 18 22 24 21

- 9 20 24 27 11
54 0 25 24 24



TABLE H.47

#lItI 8 28 84 4 44 58 527

W

0

-22
-7
-9

-11
- 1 3
-9

-17
-14
-17
-17
-12
-14
54

735 594

S/W SGl SO2 SG3

0
0 0 0

999 999 999
48 999 999 ,999
31 29 35 48
27 32 34 31
29 67 26 27
26 28 25 29
23 25 26 26
19 25 22 23
21 29 21 19
18 24 21 21
27 27 22 18
22 27 25 27
19 23 22 22
0 23 20 19

ALTITUDE ECHO

s ** INV ** 100

S ECHO SPEED TETA S TETA

0 0 0

1,027 223 -9999
999 222 1
930 217 4
858 215 3
747 215 4
706 211 3
633 207 5
582 203 4
568 192 4
479 189 7
377 180 8
264 182 6
-28 95 62

0
-9999
-9999

22
5

19
25
31
19
9

14
28
18
7

18
0

I 300
I 280
V 260
V 240
V 220
V 200
V 180
V 160
V 140
V 120
V 100
V 80
V 60
v 40
V 0
0

-9999
-9999

15
15
16
lb
16
27
31
40
56
90
118
129

0

TABLE  H.48

#IJM 8 28 84 4 59 59 569 726 666

ALTITUDE ECHO

s ** INV tt 100

S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

0
-9999
-9999
-9999

15
24
5

21
21
27
28
40
8

2 4
22
0

0 0 0 0 0
0 0 0

999 999 999
-9999 999 999 999

27 14 36 24
23 28 34 27
26 26 29 23
22 30 30 26
20 23 25 22
24 26 23 20
17 25 24 24
20 20 23 17
25 27 25 20
17 26 23 25
26 28 19 17
0 27 24 26

300
280

V 260
V 240
V 220
V 200
V 180
V 160
V 140
V 120
V 100
V 80
V 60
V 40
V 0
$

-9999
-9999

15
18
19
19
16
21
30
38
58
94
144
126

0

972 223 -9999 -5 -
894 221 2 -21
867 221 3 -17
779 218 5 -23
739 216 5 -20
652 211 4 -15
614 210 4 -20
543 206 2 -15
504 198 6 -13
456 191 6 -14
356 184 8 -15
273 181 11 -11
-38 132 62 54



TABLE H.49

#DW 8 28 84 5 1,s 0 595

ALTITUDE ECHO

S 41% INV t$ 80
: 280 300 -9999 -9999

: 240 260 17 16

V 220 21
V 200 21
v 180 19
v 160 19
V 140 20
V 120 25
:: 100 80 42

V 60 19063
V 40 110
V 0 0
s

tnn 8 28 84 5 30 1 604

8 ECHO SPEED TETA 8 TETA W

0
-9999
-9999
-9999

8
20
10
11
17
23
23
46
17
33
18

0

0 0

898 226 2 -1
840 223 3 -3
738 223 3 -4
712 220 5 -3
646 217 3 -5
598 213 5 -5
542 209 4 -5
511 199 7 -4
422 191 7 -12
313 184 13 -8
232 179 12 0
-46 144 61 54

TABLE H.50

ALTITUDE ECHO 8 ECHO 8PEED TETA

8 %$ INV tX 100 0 0 0
V 300 18 -9999 857 231

I 280
V 260
V 240
u” 200 220

:: 160 180

V 140
V 120
V 100
V 80
u” 40 60

V 0
Z

-9999 -9999
16 -9999
16 6
19 13
21 14
19 37
19 22
17 12
34 62
73 29

109 24
113 13
125 23

0 0

-9999 -9999 -9999
760 220 4
738 215 4
666 215 4
599 212 4
518 205 4
525 194 6
525 188 6
464 182 5
394 173 8
309 172 9
225 165 10
-34 i20 60

0

S TETA

0
-9999

0

W

0
-20

-35
-22
-22
-19
-16
-18
-20
-21
-19
-13
-14

523

725 679

8 W 801 SO2 SO:

0
0 0 (

999 999 99!
999 999 99!

23 999 999 14
27 26 30 2;
23 28 26 2;
23 30 20 2:
26 26 21 2:
20 23 23 2t
23 24 22 2(
27 23 21 2:
21 24 21 2;
22 21 25 21
27 28 24 2;
0 26 22 2;

743 646

S W SO1 SG2 803

0
-9999 0 0 0

25 25 22
-9999 158 27 999

29 138 33 23
28 29 23 29
19 28 27 28

20 19
:F: 2”: 22 21
23 21 19 18
22 27 23 23
26 24 20 22
21 25 28 26
17 26 24 21
23 23 23 17

0 21 18 23



TABLE H.51

#rJH 8 2G 84 9 44 58 JleJ 711 603

ALTITUDE ECHO

8 %% INV X$ 80

1: 280 300 22 16
1: 260 240 15 19

V 220 14
V 200 lb
u 180 24
V 160 26
u” 120 140 23 26

; 100 80 26

: 40 60 145 1::

V 0 0
c

8 ECHO SPEED TETA 8 PET4 W 8W GO1 802 803

-999:8
-9999

21
6

1:
13

:e3
25
ii
23
24

0

#I3M 8 28 84 5 ‘99 55 477

ALTITUDE ECHQ 8 ECHO GPkEP TETA 8 TETA W

8 %% INV tt 80

I 300
: 280 260

-998:
-9999

: 240 220 22 18

V 200
:: 180 160

zr:
35

V 140 40
1: :o”oo 29 27

” 80 84

:: 60 40 149 155
V 0 0

0
14

-9999
-9999
-9999

7
27
36
26
29

4”;
67

9
15

0

0

-9;;;
769
759
964
796
930
624

55::
568
555
433
341

9

0 0
230 -9999

-9999 -9999
221 -9999
221 -9999
219 -9999
215 11
215 s
209 s
201 s
i92 4
182 e:
180 5”
192 fi5
193 7

85 60

TABLE Ha52

0 0 0

832 220 2
785 217 4
724 213 3
671 206 3
598 201 4
570 190 2
607 180 4
567 180 4
407 171 6
28i 172 13
-12 116 61

-4 :
-2

“25
-18
-23
-29
-23
-16
-20
-IS
-23
-26
-14
-10

SY

0

-11

I’;

-2
-14
-8

8%”
43”
-4
53

0
-9999

-99;::
21
24
24
21
19
18
17
22
21
19
2s

0

18 1; 3;
117 33 29
31 33 22
35 28 21
34 30 24
44 30 24
38 21 21

2”s” 2253 :;:
29 25 17
32 25 22
19 35 21
24 25 19
16 20 25

511 541

8 W 8Gl 802 803

0
0 0

99: 999 27
190 158 999
999 999 999

27 999 999 55
22 29 28 27
31 33 18 22
29 31 18 31
25 27 24 27
15 25 23 25
24 24 21 15
16 23 23 24
22 20 25 16
23 21 27 22
0 26 26 23



TAB.LE  j-i.53

#DM 8 28 84 6 14 58

ALTITUDE ECHO S ECHO SPEED TETA S TETA

s tt INU ** 100
I 300 25
I 280 23
I 260 -9999
I 240 20
t 200 220 31 31

v 180 28
v 160 33
V 140 29
v 120 40
V 100 76
V 80 102
V 60 109
V 40 104
v 0 0
8

0
17

-9999
-9999
-9999

23
24

1
13
16
26
20
22
18
27
0

0 0 0

676 219 4 0
579 215 4 -5
507 208 6 -7
488 201 5 -4
478 194 7 0
481 188 7 -4
421 176 7 -2
358 169 7 0
248 162 10 -3
129 143 24 5
49 441 62 55

TABLE H.54

#PM 8 28 84 6 29 59

ALTITUDE ECHO

s ** INU t* 100
I 300 21
V 280 19
I 260 -9999
I 240 -9999
V 220 27
V 200 28
v” 160 180 34 30

v 140 27
V 120 30
V 100 61
V 80 85

V 60 98
V 40 94
V 0 0
4;

S ECHO SPEED TETA S TETA

0
22
18

-9999
-9999

67 -
30
33
7

21
24
15
13

0

597 231 -9999 6

,9999 -9999 -9999 4
616 210 7 1
574 205 5 4
497 . 193 4 6
499 191 5 3
570 184 5 -7
469 169 6 2
402 165 5 -2

27 326 160 5 1 19 20 22 20
21 235 154 10 5 17 20 20 19
0 68 472 62 55 0 19 20 17

0 0

488

W

0

537

W

0

522 568

S W SGl SG2 SG:

0
0 0 .(

129 37 2I
999 999 2:
999 999 99!

22 999 999 31
25 26 30 2;
21 25 22 2:
19 27 63 21
21 25 20 15
22 22 25 21
18 27 19’ 2;
16 24 28 18
19 19 19 14
14 19 20 19
0 25 24 14

641 621

S W SGl SG2 563

0
0

26 8: 95 2:
22 31 26

999 999 999
27 999 999 999
25 118 37 27
25 29 27 25
22 27 31 25
21 22 23 22
22 29 28 21
22 27 25 22
20 22 24 22



#DM 8 28 84

ALTITUDE ECHO

s ** INV t* 100
I 300
I 280
I 260
I 240
V 220
v 200
V 180
V 160
V 140
V 120
v 100
V 80
V 60
V 40
V 0
s

:DM 8

ALTITUDE

i tt INU **
300

19
-9999

19
34
34
34
33
32
30
53
77
85
87
80
0

0
-9999
-9999
-9999

15
20
21
23
29
23
44
13
20
6

28
0

600 218 11 -6
551 209 4 -9
501 201 5 0
482 195 6 -3
497 189 4 0
576 181 7 -4
474 170 4 -6
401 165 4 0
299 163 6 -3
212 157 10 2
47 482 62 55

0
0 0 0

999 999 8
999 999 999
999 999 19

23 113 20 27
19 43 30 23
23 26 22 19
24 26 21 23
20 23 25 24
19 22 21 20
22 29 24 19
18 19 18 22
16 19 22 18
17 20 19 16
0 21 20 17

TABLE H.56

28 84 6 59 59 472 746 0 638

S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

0 0 0 0

ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

120 0
18 -9999

0 0 0 0 0
0 0 0

999 999 17
999 999 999
999 999 12

27 136 30 26
23' 62 23 27
19 23 19 23
18 34 24 19
18 27 20 18
28' 26 24 18
19 25 27 28
19 25 27 19
19 23 24 19
19 21 23 19
0 23 20 19

280 -9999 -9999
260 16 -9999
240 15 23

I 220 15 19
I 200 17 11
I 180 19 7
1 160 20 18
I 140 24 9
I 120 56 50
I 100 94 14
I 80 79 20
I 60 93 9
1 40 102 23
I 0 0 0

TABLE H.55

6 45 0 565 800 657

630 213 8 -3
580 203 4 -6
551 198 9 -5
559 188 4 -4
603 179 4 -10
624 177 6 -11
532 170 4 -9
475 162 4 -11
401 163 5 -6
294 157 10 0
104 495 62 56



#IHI 8 28 84

A L T I T U D E  E C H O 8 ECHO

s *s INU *t 0 0
I 300 -9999 -9999
I 280 17 -9999
I 260 18 -9999
v 240 14 16
v 220 15 1
V 200 16 21
V 180 14 3

V 160V 140 I': 303
V 120 41 36
V 100 101 25
V 80 121 19
v 60 107 18
V 40 121 21
v 0 0 0
%

SPEED TETA S TETA

,O 0

607
-9999

588
578

-9999
-9999

662
597
494
412
296
103

214 -9999
-9999 -9999

203 5
198 4

-9999 -9999
-9999 -9999

184 4
171 4
164 4
163 3
162 9
438 62

TABLE H.58

$DM 8 28 84 7 29 59

ALTITUDE ECHO

S %S INV S% 0
I 300 -9999
I 280 20
I 260 -9999
I 240 15
I 220 -9999
I 200 15
V 180 15
V 160 13
V 140 16
V 120 88
V 100 133
V 80 116
v 60 109
V 40 123

V 0
$

0 0 65 112 61 56 0 28 23 32

S ECHO

0
-9999
-9999
-9999
-9999
-9999

27
7

14
46
48
19
35
13
1

TABLE H.57

SPEED TETA S TETA

0 0 0

325

W

0

596 210 6 -11
-9999 -9999 -9999 -4
-9999 -9999 -9999 -7

593 200 22 -12
507 182 5 -12
445 174 5 -8
372 169 9 -3
259 - 167 14 -2

341

W

0

- 1 7
-11
-16
-17
1;

-17
-21
-15
-11
-5
56

657 545

S W SGl SG2 SG3

0 '
0 0 0

999 999 999
999 999 24

31 999 999 24
29 31 25 31
22 111 26 29
25 23 29 22
20 25 26 25
17 107 23 20
24 91 20 17
26 23 22 24
23 25 27 26
24 27 22 23
24 28 22 24
0 27 23 24

607 484

S W SGl SG2 SG?

0
0 0 c

204' 71 99'i
130 29 11
152 67 995
999 999 24
999 999 999

23 999 999 28
22 65 27 23
25 107 18 22
28 110 23 25
25 78 25 28
26 28 22 25
28 22 27 26
32 32 26 28



CDM 8 28 84

ALTITUDE ECHO S ECHO

s t* INV ** 0 0
I
v
I
I
V
v
V
V
u
V
v
V
V
V
V
$

#IlM

300 16 -9999
280 -9999 -9999
260 -9999 -9999
240 -9999 -9999
220 12 -9999 -9999 -9999 -9999 -4
200 15 15 -9999 -9999 -99.99 -1
180 14 58 -9999 -9999 -9999 5
160 20 31 -9999 -9999 -9999 -1
140 122 45 -999q -9999 -9999 -7
120 148 20 516 '190 8 -12
100 106 24 410 182 7 -3
80 82 25 371 177 13 -12
60 70 40 320 180 15 0
40 82 22 222 183 19 120 0 0 37 119 62 56

8 28 84 7 59 53 302 515 300

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SO3

s *t INV ** 0
V 300 23
I 280 -9999
I 260 -9999
I 240 -9999
V 220 12
V 200 11
V 180 12
V 160 101
V 140 147
V 120 124
V 100 89
V 80 46
v 60 38
v 40 37
V 0 0
$

0
36

-9999
-9999
-9999
-9999
-9999
-9999
-9999

33
13
38
30
24
22
0

TABLE H.59

7 44 58 297 486 ' 412

SPEED TETA S TETA W S W SGl SG2 SG3

0 0 0 0

1612 280 -9999 -9999

0
0 0 0

-9999 999 999 10
59 .67 999

999 999 999
-9999 999 999 999

23 163 25 25
41 999 999 23
34 133 22 41
39 999 999 34
32 95 29 39
38 32 26 32
35 31 30 38
39 32 32 35
37 38 30 39
0 34 23 37

TABLE H.60

0 0 0 0
623 232 -9999 9

-9999 -9999 -9999 13
-9999 -9999 -9999 3
-9999 -9999 .-9999 -5
-9999 -9999 -9999 -13

559 192 7 -12
469 191 6 -9
429 186 9 -1
317 180 13 -5
336 165 12 -15
283 170 29 -29
98 145 62 57

0
26 0 0 0

23 21 26
999 999 999
999 999 999

-9999 165 26 999
-9999 999 999 17
-9999 999 999 15
-9999 999 999 27

36 999 999 22
28 41 36 36
33 33 31 28
39 34 29 33
40 38 27 39
46 37 31 40
0 41 36 46



TABLE H.61

CDM 8 28 84

ALTITUDE ECHO S ECHO

s ** INV ** 0
I 300 -9999
I 280 -9999
I 260 -9999
I 240 -9999
I 220 -9999
I 200 -9999
I 180 -9999
I 160 78
u 140 141
V 120 114
u 100 77
V 8$ 48
v 60 31
V 40 34
V 0 0
$

0
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

39
17
52
5 1‘
20
36
0

#lM 8 28 84 8 29 ' 55

I 300
I 280
I 260
I 240

17
17
40

-9999

ALTITUDE ECHO

s *t INV ** 0

I 220
I 200
I 180
I 160
V 140
v 120
V 100
u 80
v 60
V 40
V 0
%

-9999
-9999

64
103
104
89
67
51
47
46'
0

S ECHO SPEED TETA S TETA

0
-9999

20
-9999
-9999

0 0 0

-9999
-9999
-9999

62
28
40
40
46
46:
30
0

509 199 7 -14
419 196 10 -8
380 195 11 -12
303 182 15 -14
328 186 12 -11
250 187 24 -18
100 162' 63 57

8 15 1 278

SPEED TETA S TETA W

0 0 0 0

545 . 196 . 8 -6
372 195 12 2
300 192 14 -4
226 203 27 0
261 208 28 8
211 222 39 30
43 152 63 57

TABLE H.62

353

W

0

423 300

S W SGl SG2 SG:

0
0 0 i

999 999 99!
999 999 99!
999 999 99:
999 999 995
999 999 995
999 999 99s
999 999 99s

41 99 32 44
36 40 41 41
37 38 33 36
39 33 33 37
50 42 35 39
54 46 36 50
0 51 39 54

409 365

S W SGl SG2 SG3

0
0 0 0

141 168 27
181 22 21
147 142 62

999 999 999
999 999 999
999 999 999
999 999, 54

38 99 27 63
37 34 35 38
33 30 39 37
39 33 28 33
44 37 32 39
38 33 34 44
0 33 34 38



#DM 8 28 84

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W $01 802 SG3

s s* INU It*
u
V
V
V
V
V
V
V
V
V
u
V
V
V
V
%

#IHI

300
280
260
240
220
200
180
160
140
120
100
80
60
4e:0

0 0 0 0 0 0 0
30 42 657 232 8 0 22 0 0 0
27 24 562 226 5 6 25 28 30 22
24 31 -9999 -9999 -9999 10 22 22 22 25
27 28 -9999 -9999 -9999 11 20 85 22 22
19 -9999 -9999 -9999 -9999 2 -9999 999 999 20
30 -9999 -9999 -9999 -9999 -12 -9999 189 17 23
69 38 -9999 -9999 -9999 5 51 999 999 41
75 23 -9999 -9999 -9999 10 39 999 999 51
78 21 502 200 9 -14 36 80 30 39
60 33 459 196 8 -5 36 30 29 36
44 25 386 193 15 -9 42 30 28 36
35 20 417 183 15 -8 34 41 28 42
48 29 308 191 22 -21 43 45 41 34
65 27, 253 183 9 5 55 62 42 43
0 d 125 161 64 58 0 36 46 55

TABLE H.64

8 28 84 9 0 0 519 690 653

ALTITUDE ECHO S ECHO SPEED TETA 8 TETA W S W,SGl SO2 SG3

S %% INV %S 180
v 300 34
u" 260 280 32 32

V 240 36
v 220 43
V 200 53
V 180 60
V 160 61
V 140 43
V 120 35
V 100 35
V 80 46
V 60 60
V 40 86
V 0 0
%

0 0 0 0 0 0
35 651 235 4 7 20 0 0 0
13 572 230 5 14 23 27 24 20
28 547 230 5 7 22 27 23 23
7 539 230 8 10 24 23 26 22

39 575 225 6 8 33 34 29 24
37 602 222 9 15 39 37 32 33
64 539 216 8 0 42 39 36 39
31 505 211 10 -2 37 30 38 42
13 429 212 12 0 38 39 38 37
33 388 205 16 -11 49 39 39 38
55 323 .196 25 -23 44 42 35 49
40 333 188 22 -16 46 47 37 44
42 301 187 18 -20 58 45 36 46
25 259 198 22 -14 51 43 33 58
0 124 183 64 58 0 44 33 51

TABLE H.63

8 44 59 427 521 ; 519



#Dtl a 28 a4

ALTITUDE ECHO 8 ECHO

8 S1( INU Sir 200 0
v 300 34 36

i 260 280 2238 4’:
v 240 29 38
,u 220 a7 3

1: 200 180 106 74 2375

I: 140 160 3’: 2

i 100 120 40 38 :47

4 :o” 7569 4324

: 40 0 132 0 40 0
*

YABLE H.65

SPEED

0
595
669
582
557
523
389
329
257
243
25s
256
241
252
157
128

TETA 8 TETA

23:
237
235
234

2 3 3
227
216
208
19s
197
191
219
214
196
179

0

' -999;
3
6

11
11
a

f2’
a

::
17

62:

CDM a 28 a4

ALTITUDE ECHd 8 ECHO

3 rlrr(r INU rltt 260I 300 57 970

;' 260 200 1:: se;

;’ 220 240 109 06 3":
1 200 180 5”: 23 33

; 140 160 5”: 3290
I 120 62 49
I 100 76 40

I 80I 60 1:; 4428
I 40 130 37
I 0 0 0
L

SPEED TETA 8 TETA

63:
760
632
52s
381
289
232
231
179
243
177
182
246
153
133

0
234
240
237
229

0
4

e8
11

227 12
216 17
227
214
20s
201
190
164
162
16s
177

::
24
28
43

3":
47
66

TABLE H.66

9 29 58 578 6Sl 756

357

W

3"

4:
-12
-12
-19
-19
-14
-13
-16
-18
-23
-16

;a

W

,oo

:

-1:
-3
0

-:
2

-ii
-1

i:

418 47s

a w 801 802 aa

2: 0
2s 3s 2: 2
2s 2s 39 2
30 34 2’1 2
29 39 31 3
23 41 25 2
29 32 28 2
34 30 32 2
44 31 31 3
48 38 36 4
44 66 39 4
43 40 39 4
48 38 39 4
41 46 41 4

0 47 32 4

a waat31 a02 803

0
so 0 0 0
59 37 37 so
59 5s 49 59
48 47 44 59
53 4s 41 40
52 3s 39 53
57 42 34 52
s7@ 38 38 57
54 33 43 57
57 31 41 54
61 43 ,40 57
SS Si 44 61
60 46 45 SS
69 43 43 60

0 56 42 69



a 28 a4

ALTITUDE ECHO a ECHO

S XIY INU rltrk
300
200
260

240
220
200
180
160
140
120
100

El0
60
40
0

8

ALTITUDE ECHO 8 ECHO DPEED TETA a TETA W a w 801 802 803

8 tt INU $0
U 300
U 280
U 260
U 240
1: 200 220

1: 160 180

t 120 140

U 100

:: 80 60
4 40
: 0

280 0 0 0
122 40 622 240
118 39 499 243
99 47 342 241

73
83
40

3:

3";
47
52

1::
0

28

22

33:
20
20

z7"
36
28
34
46
0

250
202

232

144
122
112

231
214

131
153
IS7
192
226
139
144

199
206
168
15s 8
154
134
140
181
181

TABLE >H.6B

84 10 0 0 719 760 87s

300
80
74
57
53
47
40

3';
39
43
46
60
7s

122
0

0
40
37
34
59

32:

1'7'
38
40
69

101
79
48
0

TABLE H.67

9 44 59

DPEED TETA a TETA

3709
30s
219
203
163
143
132

1:;
109
120
103
153

19623

0

:3"
16

2s
18
29

ti

d::

:i
32
16
66

23: 18
237 14
223 la
227 28
206 36
18s
180 5x

1671ss :72
147 60
149
148 J":
154
168 5”:
200 a 67

670 713 841

W a w a01 a02 a03

0
13
5
3

0
52 0 0 0
53 sa 54 52
40 48 41 53

-2
-21
-38
-42
-46
-43
-58
-65
-s7
-48

60

.

38 40 30
42 42 35
39 34 33
43 3s 33
46 39 33
SO 69 42
40 31 4s
45 31 36
43 41 38
44 36 45
49 41 4s
0 54 42

-“3

4:
123
-28
-37
-44
-51
-5s
-48
-49
-58
-54
-36
61

3:
27 2: 4:
36 33 31
38 32 26
40 Sl 36
43 38 38
44 3s 3s
47 41 38
42 54 41
47 5s 37
44 53 46
42 48 43
38 so 3s
33 47 37
0 43 29

40

3x
39
43

to6
40
4s
43
44
49

0
36
27
36
38
40
43
44
47
42
47
44
42
38
33



TABLE  J.69

#DH 8 28 84

ALTITUDE ECHO S ECHO

S SX INU Sir
U
v
U
u
v
U
v
V
v
U
v
V
u
v
U
C

#DM

300
280
260
240
220
200
180
160
140
120
100
80
60
40
0

8 28 84

300 0 0 0 0
67 50 290 231 12
58 30 211 225 27
50 54 181 210 35
44 25 128 198 37
39 44 114 180 40
35 18 100 180 47
33 35 141 160 41
38 37 109 151 48
44 66 130 154 47
48 51 186 148 51
56 60 -9999 -9999 . ,-9999
91 78 141 160 54

121 38 157 176 46
160 27 129 1 8 8 49

0 0 128 192 . 68

TABLE H . 7 0

10 46 30 10

SPEED TETA S TETA W

0 0 0 0

ALTITUDE ECHO

S Xt INU tl: 0
I 300
I 280
I 260
I 240
I 220
I 200
I 180
I 160
I 140
I 120

: 100 80
I 60
I 40
U 0
$

-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

0

S ECHO

0
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

0

10 15 1,

SPEED TETA S TETA

150 169 70 63

699

W

0
-26
-31
-32
-33
-51
-40
-44
-46
-41
-43
-39
-27
-15
-10
61

773 824

S W SGl SG2 SG3

3: 0 0 0
34 36 29 32
34 35 30 34
28 27 28 34
32 28 32 28
39 31 29 32
45 34 31 39
45 39 34 45
55 40 36 45
67 40 45 55
66 50 63 67
64 46 82 66
61 47 45 64
54 44 50 61
0 37 35 54

0 0

S W SO1 SG2' SG3

0
.o 0 0
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999

0 999 999 999



TABLE He71

#KIM 8 28 84

ALTITUDE ECHO S ECHO

s **INu**
v 300
V 280
V 260
u 240
u 220
V 200
V 180
V 160
u 140
u 120
u 100
V 80
v 60
V 40
u 0
1

0 0
40 13
46 27
38 17
40 37
44 12
49 47
67 53
69 38
74 16
75 30
99 45

146 41
167 33
200 22'

0 0

#KIM 8 28 84 11 14 59 299

ALTITUDE ECHO

s PS INU ** 120
u 300 64
u 280 33

v
V

uv
v
V
v
V
V
V
v
V
u
$

260 34 15 463 230 11
240 62 133 373 231 24
220 44 27 433 231 19
200 49 23 420 223 16
180 46 33 332 228 -9999
160 53 46 430 219 12
140 53 68 386 247 16
120 76 57 337 234 46
100 104 22 326 225 20
80 98 51 289 231 17
60 140 29 330 228 31
40 177 -9999 189 232 -9999
0 0 0 135 193 71

S ECHO SPEEQ TETA S TETA W

332 371

S W SGd SG2 SG3

0 0 0 0 0 Q
197 447 260 12 36. 63 0 0 0
40 404 250 -9999 28 ' 6te 85 46 63

54 68 57 57 66
68 71 43 55 68
75 54 57 53 71
58 67 40 51 54
26 59 53 50 67
16 65 43 48 59
7 65 62 38 65

10 66 51 51 65
15 64 72 58 66

-16 62 65 54 64
-9 58 78 41 62
-2 -9999 62 48 58
64 0 53 40 64

10 59 59 303 415 565

SPEED TETA S TETA W S W SGl SG2 SG3

0 0 0 0 0
195 186 56 - 2 1 57 0 8 0

-9999 -9999 -9999 -12 68 81. 40 57.
409 275 9 -38 77 126 59 68
462 283 -9999 -31 84 66 86 77
467 252 -9999 -8 85 61 61 84
530 255 12 -2 87 59 50 85
686 266 -9999 41 69 56 52 87
677 264 5 4 80 47 46 69
538 272 4 28 77 52 46 80
563 261 13 -7 71 52 76 77
491 264 25 6 69 51 58 71
552 250 8 34 64 48 74 69
366 250 19 27 70 52 52 64
223 225 37 9 is3 47 50 70
74 177 71 63 0 44 46 63

TABLE H.72



+ml 8 28 84

ALTITUDE ECHO S ECHO SPEED TETA S TETA W

s ** INU ltlr
I 300
v 280
v 260
V 240
U 220
v 200
U 18b
U 160
U 140
u 120
U 100
U 80
V 60
V 40
U 0
$

0 0
26 22
26 18
29 49
35 47
42 8
42 39
49 26
58 52
70 61
87 54

105 18
129 22
154 3 3
182 24

0 0

0 0 0 0

401 232 -9999 2
447 224 21 12
362 248 -9999 7
473 237 11 28
453 233 12 16
476 226 8 22
333 225 31 17
321 ‘204 30 23
253 234 19 15
257 216 39 18
210 217 41 7
98 177 38 -19
83 166 43 -18

161 153 72 64

#IHI 8

ALTITUDE

s ** INU *a
I 300
U 280
v 260
V 240
u 220
u 200
v 180
v 160
V 140
v 120
V 100
V 80
U 60.
V 40,
U 0
I

28 84 11 45 0 404

ECHO S ECHO SPEED TETA S TETA W

0 0
24 17
25 28
23 28
26 25
32 64
32 51
32 70
38 67
42 90
53 64
59 77
62 86
71 33
99, 17
0 0

TABLE H.73

11 29 59 428

TABLE H.74

0 0 0 0

261 154 -9999 -33
-9999 -9999 -9999 -44

283 121 18 -48
-9999 -9999 -9999 -53
-9999 -9999 -9999 -65
-9999 -9999 -9999 -73

369 106 19 -63
356 104 15 -65
352 1 0 2 16 -61
368 121 26 -72
-2-w 104 7 -61
378 104 15 -53
323 123 -9999 -29
95 158 73 64

536 772

S W SGl SG2 SG3

0
0 0 0

75 100 52 67
75 59 60 75
83 63 48 75
68 47 47 83
74 46 47 68
74 44 49 74
80 45 49 74
71 43 64 80
77 48 54 71
73 47 47 77
72 68 51 73
67 61 49 72
55 54 39 67
0 52 44 55

554 704

S W SGl SG2 SG3

0
0 0 0

51 999 999 46
58 27 74 51
55 999 999 .58
59 47 36 55
56 87 37 59
63 101 37 56
57 110 58 63
52 34 42 57
55 36 41 52
52 37 34 55
56 44 77 52
60 38 37 56
53 42 45 60
0 38 37 53



TABLE H.75

#KIM 8 28 84 11 59 59 384 448 557
ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl 862 SG3
s ** INV ** 0 0
V 300 28 30
V 28(2 29 28
u 260 2 5 28
V 240 31 75
u 220 31 73
u 200 30 88
J 180 42 83
J 160 41 67
J 140 57 73
J 120 69 57
J 100 77 60
d 80 97 47
I 60 147 31'
I 40 176 17
I 0 0 0

IDM 8

ALTITUDE

i ** INU St 0 0 0
I 300 22 32 173

I 280 24 21 -9999 -9999
I 260 28 46 141 150
I 240 23 29 302 199
I 220 24 66 -9999 -9999
I 200 24 22 326 144
I 180 25 43 122 147
I 160 26 44 -9999 -9999
I 140 35 39 355 121
1 120 51 35 339 138
I 100 60 63 357 130
I 80 64 56 365 130
I 60 83 103 335 124
I 40 170:. "-999% 339 132
I 0 d 4 116 137

28 84

E C H O  S  &HO

0 0 0 0 0
119 193 -9999 -9 55 0 0 0
163 226 -9999 1 71 57 '53 55
86 184 -9999 -24 68 74 85 71
20 141 109. -25 67 51 51 68

144 222 59 -26 75 64 49 67
393 221 24 -52 75 83 81 75
515 217 14 -16 82 62 56 75
442 197 30 -22 93 64 50 82
311 183 21 -1 88 79 49 93
332 178 42 -27 80 58 65 88
333 174 36 -21 81 77 49 80
281 169 43 -19 70 78 65 81
247 159 29 8
135

79 61 44 70
188 -9999 14 72 42 58 79

102 146 74 65 0 54 33 72

TABLE H.76

12 14 59

SPEED TETA S TETA

0 0
173 -9999
-

-9999
-9999

-99%
,* 26

71
-9999

21
32
27
27
24

-9999
75

347

W

413 448

S W SGl SG2 SG3

0 0
-16 41 0 0 0

0 54 47 74 41
5 65 87 36 54

-40 59 40 39 65
-23 70 68 82 59
-43 61 999 999 70
-55 59 28 47 61
-62 52 69 60 59
-72 52 94 56 52
-58 54 46 54 52
-64 60 42 73 54
-54 54 39 48 60
-47 78 47 54 54

3 -9999 47 44 70
65 0 44 34 50



TABLE H.77

#III-I 8 28 84 12 29 59 434

ALTITUDE ECHO S ECHO SPEED TETA S TETA W

s ** INU ** 120
V 300 25
v 280 24
V 260 30
V 240 30
V 220 31
V 200 37
v 180 36
V 160 40
V 140 55
v 120 67
V 100 82
V 80 85
v 60 151
u 40 164
V 0 0
4

0 0 0 0 0 0
27 36 178 79 -34 74 0 0 0
72 138 168 54 -57 67 54 40 74
71 50 162 75 -40 62 48 65 67
48 85 132 68 -36 70 46 72 62
58 110 186 46 -44 74 41 44 70
73 163 159 49 -57 69 48 45 74
57 274 112 22 -62 68 49 61 69
79 252 118 34 -55 63 45 50 68
79 236 143 37 -45 65 44 53 63
57 186 122 52 -37 67 44 60 65
54 249 123 28 -31 63 54 42 67
54 166 180 45 -34 61 53 50 63
35 -9999 -9999 -9999 0 75 70 48 61
34 1 6 1 192 52 -4 65 93 60 75
0 121 179 75 65 0 71 61 65

#BM 8 28 84 12 46 49

ALTITUDE ECHO

S fi# INV tt 0
I 300
I 280
I 260
I 240
I 220
I 200
I 180
I 160
I 140
I 120

I 100
I 80
I 60
I 40
V 0
%

-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

-9999
-9999
-9999
-9999

0

TABLE H.78

S ECHO SPEED l TETA S TETA

0 0 0 0
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

-9999
-9999
-9999
-9999

0 216 138 77

7

W

0

66

452 581

S W SG1"SG2 SG3

0 0

S W SGl SG2 SG3

0
0 0 0

999 999 999
999 999 999
999 999 999
999 9.99 999
999 999 999
999 999 999
999 999 999
999 999 999
999 999 999

999 999 999
999 999 999
999 999 999
999 999 999

0 999 999 999



#Dll 8

ALTITUDE

S tt INV tS
I 300
I 280
I 260
V 240
u 220
u 200
V 180

t: 160 140
u 120
V 100
v 80

V 60
V 40
V 4
$

#DM 8

ALTITUDE

S XS IN’J Xf
I 300
I 280
V 260
v 240
V 220
v 200
U 180
U 160
V

10 Y
1

U
V 100

z 80 60
U 40

28 84 12 59 * 56

ECHO S ECHO

0 0
38 50
35 78
30 53
37 50
48 48
51 43
54 43
64 37
73 42
98 43
95 48
92 39

117 24 420 142 17 -30 57 45 48 59
163 42 429 149 -9999 -3 55 51 48 57

0 0 193 142 76 66 0 48 38 55

ECHO S ECHO SPEED TETA S TETA W 8 W SGl SG2 SO3

0
19
16
21
17
18
19
20
19
22
21
36
46
61

100

0
-9999
-9999

35
11
22
31
46
35

,, 31
4
J5

15
11
37

0 0 0 0

350 126 24 -34
-9999 -9999 -9999 -46

423 114 -9999 -72
-9999 -9999 -9999 -60
-9999 -9999 -9999 -39
-9999 -9999 -9999 -57

415 126 23 -25
406 144 31 -53
439 148 23 -51
350 147 32 -48
404 149 12 -34
305 150 17 -23

0
0 0 0

136 42 60
68 999 999 69
56 37 50 68
63 118 62 56
58 52 44 63
66 144 66 58
55 999 999 66
61 119 59 55
70 55 52 61
55 89 57 70
49 78 44 55
53 88 49 49
52 44 51 53

0 0

28 84

TABLE H.79

SPEED TETA

0 0

470 176 28
425 198 31
531 168 18
474 167 11
499 157 15
426 144 14
468 154 12
456 145 17
431 142 23

TABLE H.80

13 14

0 171 152 75 65 0 49 34 52

S TETA

342

W S W SO1 SO2 SO3

0 0

-2
-8
18
33
20
18
1

-7

0
0 0 0
75 111 63
39 125 66

69 56 113 79
69 56 66 69
72 89 50 69
70 38 ‘73 72
73 48 53 70
69 44 53 73
69 46 40 69
66 46 55 69
59 51 50 66

58 329 349 464

454 572



4 DH t.l 28 54

ALTlTUTiE ECHO % ECHO

8 frlr a;NW rlt#
I 300
: 260 280

: 240 220
u" 200

iI38
u" 140 160

U a20
U 100

u"
cso
60

u 40
U 0
4

#DM 8

0 0
2Q 54
22 YP
28 62
32 66
33 30
;; 93

41
47 62
56 39
96 34
Yh 46

130 35
146 54
151 9

0 0

ALTITUDE ECHO 8 ECHO

5 Yt INU rkS
I 300
V 280

ii 260 240
U 220
U 200
V 180
U 160
U 140
:: 100 120

V 80

:: 60 40
U 0
(B

28 84

5:
14
36
39
50
45
66
13
39
22
21
29
36
34

0

SPEED

0

496
-9999

301.
226
333
189
297
298
244
ill

13 30 i

TETA

0

8 TETA

0

149
-9999

209
199
196
224

;3'1"
195
360

-9999
-9999

38
53
30

-9999
a-9999

35
30
99

TABLE H,82

iY 44 59

5PEED

0

939
943

79::
549

-9999
-9999

-9495949
-9999
-9999

355
208
197

TETA 5 TETA W

0 0 0

241 -99w9
249 -9999
256 6
245 -9999
244 8

-9999 -9999
-9999 -9999

203 32
-9999 -9999
-9999 -9999
-9999 .-9999

160 31
180 43
162 97

110
99
99
92
54

526
129

1::
69
60

-13
-19

66

3i3

W

0

-3
16

8

3'0

3:
22
21
66

421

369 481

5 w SGi SG2 503

0
0

9909 9 9 9  9:
43 141 49

120 118 8 4
999 999 95

96 999 999 92
64 42 52 96
71 999 999 84
92 59 49 91
69 9Ei 49 92
98 60 62 69
92 41 49 98
92 47 55 72
69 89 59 92
0 39 35 69

41)o 450

s w SGI 502 SG3

0

93 1005 6: 8:
89 45 86 93
69 56 93 89
t37 91 68 69
91 32 90 87
71 52 64 91
65 999 999 91
80 126 58 65
80 87 51 80
83 118 49 80
80 110 47 83
70 999 999 80
63 47 67 90

0 58 43 63



bDM 8

ALTITUDE

Z St INV $$
I 300
: 260 2SO

: 220 240

/ 200
I 180
J 160
J 140
J 120
J 100
J 80
J 60
J 40
J Q
8

$Dll 8 28 84 14 29 59 427 471 583

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SE3

5 $# INU llrX 0 0 0 0 0 0 0
u 300 28 40 600 215 10 94 65 0 b 0
V 280 33 40 580 221 16 67 59 45 47 65
V 260 31 42 599 209 15 64 68 76 56 59
u 240 29 43 496 207 16 43 59 85 52 68
v 220 35 37 420 203 17 46 70 68 44 59
U 200 41 49 389 202 28 45 73 44 39 70
V 180 46 43 440 185 20 43 98 53 46 73
v 160 49 49 425 208 22 21 70 59 49 78
V 140 61 56 481 212 19 23 74 49 49 70
V 120 69 53 498 209 12 17 78 5Q 48 94
U 100 80 17 489 194 31 31 65 49 42 78
V 80 102 26 5iO 223 26 26 66 68 68 65
V 60 142 28 329 216 48 58 62 95 60 66
V 40 157 39 300 202 29 32 63 79 66 62
v 0 0 0 1 6 0 152 78 66 0 70 39 63

ECHO S ECHO SPEED TETA S TETA W S W SGl 802 SG3

0 0 0 0 0 0 0
2 4 32 236 184 35 13 80 0 0
29 43 242 219 -9999 8 87 46 81
26 38 324 168 32 -17 88 51 52
31 82 409 148 30 -12 92 88 61
42 54 -9999 -9999 -9999 27 99 49 68
46 41 -9999 -9999 -9999 43 101 999 999
51 38 -9999 -9999 -9999 64 83 67 113
54 64 561 147 23 27 78 999 999
60 34 443 169 44 10 89 63 90
64 ,38 533 171 33 10 73 95 80
76 41 361 176 36 15 79 91 96
90 37 472 185 18 28 66 96 69

122 50 390 177 24 22 63 73 49
143 49 324 142 -9999 16 62 57 56

0 0 186 144 78 66 0 66 48

TABLE H.83

28 84 13 59 59 463 530 695

TABLE H.84

0
80
87
88
92
99

101
83
78
89
93
99
66
63
62

b ”



28 84

TABLE H.85

14 15 1 421

SPEED TETA S TETA W

0 0 0 0

#DM 8

ALTITUDE

S YS INU tX

515 535

ECHO S ECHO S W SGl 862 563

I
I
I
I
I
I
I

u
U
v
V
V
V
v
V
8

#DM

300
280
260
240
220
200
180

0 0
28 29
35 313
3.7 47
41 37
40 25
41 9
45 54

0
0 0
81 $14
48 136
67 123

999 999
122 89
116 85

0
98
80
69
99
96
81

160 45 48 38.s 186 42 7 81 108 55 87
140 52 54 -9999 -9999 -9999 -11 77 104 72 81
120 65 43 T-i-8 195 28 - 1 4 73 121 55 77
100 , 70 51 365 2 0 6 21 - 2 1 77 73 46 73
80 81 50 352 204 28 2 70 55 53 77
60 106 42 400 161 29 -23 74 50 47 70
40 169 39 240 206 -9999 -5 65 82 78 74
0 0 0 192 1'66 78 66 0,,49 38 65

TABLE H.86

8 2s 84 14 45 0 301

ALTITUDE ECHO S ECHO SPEED TETA S TETA W

480 471

S W SGl SG2 SG3

S Xt INU tt 0
I 300 34
u 280 34
V 260 39
v 240 35
V 220 43
u 200 55
v 180 50
V 160 57
v 140' 89
V 120 97
U 100 101
u 80 117
V 60 127
V 40' 165
V 0 0
$

0
50
16
41
23
44
35
29
35
16
25
15
32
34
60
0'

0 0 0 0 0

993 234 8 119
1042 235 4 153
989 229 -9999 151
958 232 11 143
863 226 9 129
766 226 10 110
772 226 15 89
647 225 18 88
595 222 18 96
642 227 13 63

-9999 -9999 -9999 76
-9999 -9999 -9999 16

335 208 -9999 49
203 146 79 67

0 0 0
77 110 55 62
78 55 77 77
51 47 64 78
67 40 57 51
66 43 51 67
68 47 57 66
70 50 61 68
68 75 69 70
69 77 65 68
80 80 57 69
67 72 54 80
69 999 999 67
72 92 49 69
0 44 44 72



TABLE Ho87

15 0 1 375 383 631#ml 8 28 84

.

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

bI3M 8

ALTITUDE ECHO

S tS INV O*
I 300
V 280
v 260
V 240
u 220
u 200
u 180
V 160
V 140
V 120
v 100
u 80
v 60
V 40
u 0
B

0
32
32
34
35
41
45
48
51
51
54
57
75
98

141
0

29 84
.

0
0 0 0

72 72 93 63
92 85 60 72
64 999 999 92
68 125 68 64
69 150 69 68
63 73 86 69
66 95 41 63
76 54 73 66
62 46 51 76
63 49 49 62
55 43 44 63
59 44 54 55
62 51 43 59
0 75 41 62

0
18
25
40
44
28
29
44
59
34
32
32
37
40
25
0

0 0 0 0

429 213 16 84
-9999 -9999 -9999 68
-9999 -9999 -9999 94
-9999 -9999 -9999 88

477 191 20 68
276 171 35 57
591 177 19 49
524 160 12 39
548 154 -9999 14
589 160 13 14
638 156 17 0
628 154 8 -*19
460 161 -9999 -3
278 132 79 65

TABLE H.88

7 30 0 512 622 565

S ECHO SPEED TETA S TETA W S W SGl SG2 SG3

2 $8 INU tX 0 0
t 300 -9999 -9999
I 280 15 -9999
I 260 18 6
I 240 17 22
I 220 18 33
I 200 19 12
I 180 23 16
J 160 24 25
) 140 26 34
J 120 25 15
) 100 25 19
I 80 25 27
I 60 25 35
I 40 28 17
I 0 0 0

0 0 0 0

688 226 -9999 -7
706 233 7 -12
630 227 7 -10
631 227 7 -11
567 227 7 -14
540 219 12 -7
480 214 12 -14
425 205 9 -18
357 203 15 -19
311 187 19 -21
278 188 20 -27
284 166 16 -45
268 169 19 -36
87 176 65 59

0
0 0 0

9999 999 999 999
31 24 38 46
37 29 37 31
49 35 43 37
38 34 40 49
38 35 34 38
36 35 34 38
32 39 37 36
33 33 32 32
41 35 38 33'
33 35 30 41
45 37 35 33
36 43 30 45
0 39 37 36



CDM 8 29 84

TABLE H.89

7 45 0

SPEEII TETA S TETA

461

ALTITUDE ECHO S ECHO W

593 512

S W SGl SG2 SG

s ** INV tt 0 0
I 300 -9999 -9999
I 280 -9999 -9999
I 260 17 18
V 240 17 23
V 220 18 30
v 200 19 39
v 180 21 20
v 160 24 30
V 140 22 21
V 120 21 7
V 100 18 2

0 0 0 0

563 227 4 - 1 6
533 220 6 -7
504 218 10 -13
499 215 6 -13
407 206 9 -14
369 205 9 -18
318 202 20 -15
281 183 20 -21

0
0 0

999 999 99
999 999 99

28 91 31 2
30 36 40 2
29 30 36 3
32 31 36 2
28 31 60 3
31 30 45 2
34 30 27 3
35 38 36 3

13 279 184 24 -30 40 35 33 3
-9999 284 168 35 -22 -9999 38 31 4
-9999 280 161 24 -56 -9999 52 37 4

0 78 179 65 59 0 37 42 1

V 80 18
v 60 14
v 40 15
v 0 0
$

TABLE H.90

#IlM 8 29 84 8 0 0 476 577 496

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SG2 SE
S tic INV kt 0
I 300 -9999
I 280 -9999
v 260 16
V 240 18
V 220 20
V 200 19
v 180 .20
v 160 18
V 140 16
v 120 13
v 100 13
v 80 16
v 60 16
V 40 24
V 0 0
$

0
-9999
-9999

20
12
30
21
13
30
25
24
36
21

-9999
-9999

0

0 0 0 0 0
0 0

999 999 95
31 999 999 99
27 32 35 ?
28 29 31 2
28 26 32 2
31 34 32 2
34 32 31 3
33 36 26 3
34 37 23 3
38 36 31 3
40 39 32 3

-9999 52 36 4
-9999 63 38 3

0 46 32 2

523 233 -9999 -17
475 223 7 -6
440 218 7 -10
356 209 13 -15
342 208 10 -18
301 201 15 -15
279 195 17 -12
247 190 15 -14
276 181 20 -12
234 179 23 -5
227 189 -9999 13
187 181 -9999 8
56 170 66 59



#fill 8 29 84

ALTITUDE ECHO S ECHO

S #:t INV tS 0 0 0 0 0

264

W

0
I 300 -9999 -9999

0
0 0 0

I
I
V
V
V
V
V
V
V
V
V
V
V
V
$

280 -9999 -9999
260 13 -9999
240 15 6
220 18 30
200 15 21
180 15 23
160 14 35
140 14 24
120 15 33
100 16 12
80 21 19

6 0 29 15
40 45 13
0 0' 0

427 233 -9999 0
412 227 7 -15
380 220 10 -18
358 224 10 -19
314 212 16 -14
284 210 10 -14
271 208 28 -17

-9999, -9999 -9999 -20
231 210 38 -12
186 191 33 -22
225 165 -9999 -13
'49 193 66 60

999 999 999
999 999 999

28 99'9 999 16
34 32 30 28
35 24 32 34
35 41 28 35
38 . 34 33 35
35 31 30 38
40 65 25 35
51 77 30 40
41 81 24 51
38 74 38 41
33 46 45 38
0 33 22 33

TABLE H.92

#IlM 8 29 84 8 30 0 353 511 412

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SO2 SG3

S ltlt INV O* 0
I 300 -9999
I 280 18
I 260 14
I 240 14
V 220 14
V 200 13
V 180 13
V 160 12
V 140 12
V 120 14
V 100 16
V 80 23
V 60 36
V 40 49
V 0 0
$

0
-9999
-9999
-9999

21
20
24
10
37
17
56
34
70
24
9
0

TABLE H.91

8 14 58

SPEED TETA S TETA

0 0 0 0

407 227 8 -15
352 221 14 -9
333 227 12 -8
295 212 25 -16
261 227 25 -22
251 215 27 -30
205 223 44 -32
2 1.4 207 24 -28
142 201 48 -11
155 175 39 -16
93 192 66 60

344 308

S W SGl SG2 SG3

0 '
0 0 0

999 999 999
999 999 35
130 68 30

35 102 34 42
45 35 35 35
46 38 41 45
48 41 54 46
44 49 35 48
42 42 37 44
48 47 32 42
52 81 37 48
49 40 39 52
46 46 36 49
0 45 42 46



#DM 8 29 84

ALTITUDE ECHO

S L8 INV $t 100
I 300 -9999
I 280 26
V 2&Q 15
u 240 13
u 220 13
V 200 14
v I80 14
V l&O 15
u 140 15
V 120 18
V 100 26
v 80 34
V 68 5%
V 40 53
V 0 0
$

#DM 8 29 84 8 59 59

ALTITUDE ECHO S ECHO SPEED TETA S TETA

S $$ liNV $S 100
I 3OQ 18
V 280 17
V 260 17
V 240 16
V 220 15
V 200 14
V 180 14
V 160 14
V 140 19
V 120 19
V 100 29
V 80 41
u 60 59
V 40 88
v 0 8
4

S ECHO

0
-9999
-9999
-9999
-9999
-9999

24
52
17
17
31
60
66
20
32
0

Q
-9999
-9999

4
26
28
13
27
15
32
42
57
29
20
20
0

TABLE l-l.93

8 45 0 416 471 419

SPEED TETA

0 0

393 217 -9999 19
-9999 -9999 -9999 -36

399 227 22 -20
412 243 11 -15
374 234 23 -2
327 228 16 -11
281 222 13 -4
287 222 11 -9
279 213 26 -7
325 196 22 -8
140 192 44 -7
166 171 39 -27
89 186 66 60

TABLE H.94

0

477 247 -9999 7 -9999 999 999 25
398 232 17 42 48 44 41 4C
428 252 16 20 37 43 42 4g
350 225 11 18 34 80 27 3i
335 236 18 1 40 39 32 34
287 232 10 0 45 67 36 4C
263 231 22 -17 39 29 33 ‘4:
221 221 19 -15 42 39 36 35
236 213 24 -22 45 35 36 4;
244 201 34 -20 45 40 38 4:
193 192 30 -15 31 42 40 4:
194 186 26 -14 45 49 41 31
188 194 37 -6 51 40 33 4:
97 191 67 60 0 45 40 5l’

0

S TETA W S W SGl SG2 SG

0 0 0
0 0

999 999 99
-9999 999 999 7
-9999 40 81 4
-9999 108 63 4

41 35 76 4
42 ’ 68 87 4
44 56 59 4
36 65 45 4
41 37 44 3
50 36 55 4
46 41 61 5
35 46 88 4
44 44 42 3
0 43 27 4

454

W

0

624 502

S W SGl SG2 SG3

0 0
0 0 c



#JIM 8 29 84

ALTITUDE ECHO S ECHO SPEEKI TETA S TETA W

3 ** INU s* 0
J 300 20
I 280 16
1 260 18
) 240 15
I 220 15
I 200 14
I 180 18
I 160 14
I 140 14
I 120 16
I 100 18
I 80 25
I 60 45
I 40 58
I 0 0

,I 8

ALTITUDE ECHO S ECHO WEED TETA S TETA W

s ** INU **
I 300
v 280
v 260
v 240
u 220
u 200
v 180
v 160
u 140
u '120,

i 100 80
U 60
U 40
u 0
%

0 0
23 23
24 -9999
21 17
20 22
20 22
19 34
19 38
20 31
22 30
23 48
24 53
35 25
47 3
57 21
0 0

0
-9999
-9999

20
-9999

22
21
73
3

15
9

20
50
45
24
0

29 84

TABLE H.95

9 15 0 290

0
326
361

-9999
-9999
-9999
-9999

227
250
228
210
197
225

-9999
162
114

0
222
215

-9999
-9999
-9999
-9999

192
196
208
193
199
207

-9999
185
202

TABLE H.96

0
-9999

39
-9999
-9999
-9999
-9999

34
26

25
27
39
34

-9999
-9999

67

9 29 59

0

221 212 -9999 -43
196 188 55 -29
237 170 15 -30
224 183 22 -38
206 201 38 -25
240 215 38 -34
224 215 38 -26
273 210 32 -22
222 212 30 -24
211 187 39 -25
269 196 18 -17
32.1 200 34 -3
220 207 31 0
73 205 67 60

0 0

0
-5

-15
15

2:
-27
-31
-31
-39
-35
-38
-41
-27
-35
60

.
456

0

358 286

S W SGl SG2 SO3

0
-9999 0
-9999 32 4: 31:

67 48 41 49
-9999 98 35 67

43 66 103 50
38 109 31 43
63 132 33 38
45 34 40 63
37 41 37 45
39 67 40 37
48 50 40 39
34 53 45 48
36 49 38 34
32 92 43 36
0 48 32 32

529 524

8 W SGl 862 SG3

0
0 0 0

-9999 36 10'2 58
38 44 43 48
45 38 38 38
44 33 27 45
45 30 35 44
48 71 43 45
47 44 44 48
46 40 38 47
52 47 35 46,
46 45 38 52
48 41 44 46
57 38 37 48
48 45 46 57
0 46 45 48



ALTITUDE ECHO 8 ECHO SPEED TETA 8 TETA

8 *t INU St 100

: 280 300 2220
I 260 21,

I 240I 220 :':
: 200 180 23

v 160 228"
v 140 33
V 120 37
v 100
v 80 s!

v 60V 40 o"x
U 0 0
d

0

2373

22:

it

322”
30
Sl
16
40
16
32

0

#DM 8 29 84

ALTITUDE ECHO 8 ECHO

5 *t INV rk$ 100 0

I 300I 280 ii: 32:
t 240 260 2224 6

u 220 23 :3
u 200 2s 29
u 180 29 3
v 160 29 30

t 120 140 4": 325"
u 100 51
u 80 59 :9"
v 60 68
V 40 91 s"7"

u, 0 0 0
%

TABLE H.97

9 44 59

0 0 0

433 235
371 235
357 239
363 237
301 223
228 230
as1 225
194 214
116 191

:s”
15
26

22:

3":
68

TABLE H.98

10 0 1

SPEEP TETA

0 0

462 228
-9999 -9999

337 233
-9999 -9999

324 233
325 226
33s 226
278 220
267 206
242 197
129 196
158 198

98 188

8 TETA

0

-9999
19999
-9999
-9999

to"

2";

3":

35:

68

373

W

0

534 607

8 W SO1 SO2 SO:

20
13
is
10
14
0

1 2
18
61

0
I

1630 4: 4:
999 999 5
97 45 ,sl

207 72 5
162 44 4

41 155 57 4
51 89 39 4
54 42 34 5
57 41 37 5
51 70 38 5
56 51 40 5
45 47 43 5
48 46 43 4
0 47 37 4

410

W

0

518 675

S W SO1 SO2 SO3

0,
0 0 0

999 999 49
44 999 999 46
48 38 84 44
s4 999 999 s se
59 43 61 54
58 105 41 55
42 59 41 SE
45 57 45 4;
49 51 50 4t
57 48 36 45
57 46 41 5'i
61 78 45 5;
47 62 49 61

61 0 45 42 4:



TABLE H.99

IDM 8 29 84 10 15 0

ALTITUDE ECHO S ECHO SPEED TETA S TETA

s ** INU ** 0 0 0 0 0

I
I
I
I
U
u
V
v
v
v
v
V
u
V
u
%

300 27 12
280 29 18
260 32 17
240 32 35
220 34 41
200 49 83
180 38 83
160 43 24
140 46 50
120 61 27
100 78 42

80 108 22
60 133 37
40 161 26

0 0 0

#I;ISM 8 29 84

ALTITUDE ECHO S ECHO

S X$ INU tf 80 0
I 300 27 19
U 280 23 8
u 260 26, 7
u 240 26 28
V 220 31 8
V 200 32 28
u 180 32 30
V 160 35 52
V 140 41 43
V 120 37 67
V 100 SO 28
V 80 63 32
V 60 102 27
V 40 150 26
V 0 0 0
%

250 242 57 0
-9999 --9999 -9999 -1

315 234 49 6
445 233 12 40
479 242 12 18
423 240 27 11
361' 242 14 17
373 241 22 28
285 228 25 34
260 218 30 31
101 205 69 62

TABLE H.lOO

SPEED TETA S TETA W S W SGl SO2 SO3

0 0 0 0

444 277 -9999 -7
482 285 22 -30

-9999 -9999 -9999 -13
334 287 26 -9
260 266 39 -23
270 296 30 -32
138 293 71 -41
87 292 102 -25
93 184 65 -30
111 178 58 -18
84 191 71 -21
129 197 57 -13
111 188 46 -27
113 182 69 62

0
0 0 0

48 106 43 56
55 78 62 48
69 91 43 55
65 130 41 69
56 49 41 65
53 47 80 56
49 42 40 53
45 51 42 49
51 74 44 45
59 44 46 51
57 49 45 59
55 68 49 57
46 59 50 55
0 46 32 46

10 30 0 433 560 686

385

W

0

509 681

S W SGl SG?i! SG3

0

0 0 0
113 56 65
123 42 55
143 51 55

58 999 999 61
67 90 53 58
65 53 91 67
70 55 73 65
74 52 56 70
65 52 45 74
59 50 51 '65
55 48 46 59
50 68 44 55
54 64 39 50
0 65 37 54



TqBLE ,H.lOl

#KIM 8 29 84 10 45 1 296 387 596

ALTITUDE ECHO S ECHO SPEED TETA S TETA W S W SGl SO2 SG3

s tt INU $$
V
u
0
u
V
V
V
V
V
v
U
V
V
V
V
$

300
280
260
240
220
200
180
160
140
120
100
80
60
40
0

0 0 0 0 0 0 0
28 21 1226 280 -9999 27 61 0 0 0
30 8 -9999 -9999 -9999 19 67 92 58 61
29 6 -9999 -9999 -9999 19 69 121 46 67
27 7 -9999 -9999 -9999 3 67 999 999 69
28 3 -9999 -9999 -9999 0 67 999 999 67
28 14 -9999 -9999 -9999 -16 71 999 999 67
29 33 -9999 -9999 -9999 -25 69 116 55 71
31 17 133 15s -9999 -18 71 129 64 69
30 48 183 163 53 -41 57 50 46 71
38 38 202 161 54 -29 68 56 57 57
43 28 223 144 50 -36 58 75 45 68
68 75 152 186 36 -21 58 63 49 58

118 32 133 189 45 3 58 44 56 58
127 36 143 182 46 -6 53 48 45 58

0 0 111 164 70 62 0 41 54 53

9 DM 8 29 84

ALT'ITUDE ECHO S ECHO

s I#* INV tk 0
I 300 30
I 280 31
I 260 29
I 240 32
I 220 33
I 200 37
V 180 42
V 160 46
V 140 43
v 120 58
u 100 73
v 80 99
V 60 142
v 40 158
V 0 0
$

0
40
31
24
20
39
36
47
51
55
66
66
49
40
29
0

,TABLE H.102

10

SPEED

0

59 59

TETA S TETA

0 0

414

W

0

272 207 29 8
204 220 50 8
141 194 53 0
267 193 43 2
255 177 40 -7
216 182 42 1
241 217 41 1
153 208 53 12
93 159 71 63

558 671

S W SGl SG2 SO3

0
0 0 0

999 999 78
112 87 66
129 90 48
145 42 55
123 35 51

62 135 63 53
65 75 49 62
73 106 54 65
63 51 52 73
64 75 51 63
55 50 41 64
55 77 46 55
47 57 47 55
0 50 42 47



TABLE H.103

:DM 8 29 84 11 15 1 545

ALTITUDE ECHO S ECHO SPEED TETA S TETA W

; ** INV xs 0
300 25

I 280 24
260 25
240 27

220 28
200 29
180 32
160 47
i40 65
120 45
100 56
80 64
60 72
40 88
0 0

#DM 8 29 84 11 30 0 491 630 692

633 688

S W SGl SO2 SG3

0 0 0 0 0 0
31 501 227 13 21 72 0 0 0
8 -9999 -9999 -9999 37 61 76 56 72

20 469 228 22 29 68 116 45 61
45 373 228 30 55 54 78 50 68

32 368 223 39 22 71 58 65 54
57 349 219 86 13
69

79 90 63 71.
282 237 31 16 77 80 93 79

43 425 206 30 55 62 84 80 77
115 235 194 57 51 63 100 47 62
24 323 198 45 2 81 85 78 63
64 295 232 23 12 64 104 66 81
34 250 170 48 7 63 53 60 64
39 217 173 29 -4 59 60 47 63
21 221 171 30 -5 49 54 41 59
0 129 158 70 63 0 45 44 49

ALTITUDE ECHO S ECHO SPEED TETA S TETA W 8 W SGl SG2 SO3

s ** INV ** 100
u 300 20
v 280 19
V 260 20
V 240 21
V 220 21
V 200 26
u 180 27
V 160 30
V 140 32
V 120 43
v 100 54
V 80 69
V 60 84
V 40 102
V 0 0
$

0 0 0 0 0 0
27 229 190 33 -24 410 0 0
21 -9999 -9999 -9999 -7 46 37 42 41
9 230 187 39 -7 41 86 43 46

25 202 196 39 -16 50 50 43 41
15 213 190 39 -5 47 50 43 50
32 239 181 33 -10 48 48 36 47
33 243 179 33 -18 44 36 37 48
41 268 181 20 -5 52 41 44 44
43 292 178 32 -16 46 43 44 52
52 254 174 28 -12 47 46 46 46
48 249 162 36 -8 48 41 33 47
19 265 172 26 -13 49 46 37 48
57 281 173 17 -7 37 37 40 49
33 156 185 35 0 47 45 38 37
0 131 165 70 63 0 45 41 47

.TABLE  Ho104



TABLE H.105

#DM 8 29 84 12 4=3 0 88

ALTITUDE ECHO S ECHO SPEED TETA S TETA W

s St INU ** 0
I 300 27
v 280 -9999
u 260 50
v 240 58
V 220 51
V 200 51
v 180 84
v 160 81
V 140 149
v 120 128
V 100 114

0
-9999
-9999
-99g9
-9999
-9999
-9999
-9999
-9999
-9999
-9999
-9999

-9999
-9999
-9899

0

0 0

200 144
491 164
378 178

-9999 -9999
407 163
390 181
582 155

-9999 -9999
460 162
550 167

0

-9999
-9999
-9999
-9999
-9999
-9999
-99YP
-9999
-9999
-9999

-9999
-9999
-9999

73

0

-9999
31

-43
-2
15

-25
-18
55

1
-66

v 80 92
V 60 128

uv 40 0 100 0
CL

423 136
-9999 -9999
?$999 -9999

177 135

89 102

S W SGl SG2 SC

0
0 0

-9999 999 999 1
-9999 14 41 95
-9999 22 56 I
-9999 25 46 :
-9999 28 137 :
-9999 58 46 :
-9999 45 75 i
-9999 58 63 5
-9999 55 123 :
-9999 40 44 E

-59 -9999 40 80 C
-35 -9999 49 42 :
-56 -9999 999 999 4
65 0 999 999 6



APPENDIX I

lo-Meter Tower Meteorological Data

The lo-meter tower meteorological data shows the surface weather
conditions during the three test days. The data scaled from graphic level
recorder traces is organized by date and time. Within each table, the
following data are provided:

Time (EDT) Expressed in Eastern Daylight Time.

Temperature txpressed in degrees Fahrenheit.

Humidity Expressed as a percent.

Windspeed Expressed in MPH.

Wind Direction Direction from which the wind is blowing.

Accuracy figures for eq,uipmen,t  used are contained in Section 4.3.2. The
reader may also want to refer to Figures 19 and 20 for pictures of the
lo-meter tower.



TABLE 1.1.1

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME
(EDT)

TEMPERATURE WINDSPEED
OF (MPH)

WIND DIR. HUMIDITY
(DEGREES) %

7:oo 56 1.5 285 45

7:05 56 1.0 270 50

7:lO 57 0.5 275 48

7:15 57 0 275 48

7:20 58 0 275 43

7:25 58 0 275 48

7:30 58 0.5 330 48

7:35 58 0.5 320 50

7:40 58 2.0 300 57

7:45 58 2.0 300 57

7:50 58 2.0 300 57

7:55 59 2.0 290 52

8:oo 59 2.0 280 52

8:05 59 2.5 290 52

8:lO 60 2.0 280 50

8:15 61 1.5 290 50

8:20 62 1.5 310 50

8:25 63 1.0 315 51

8:30 64 1.0 360 56

8:35 64 1.0 360 60

8:40 65 1.0 60 61

8:45 65 1.0 60 65



TABLE 1.1.2

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

8:50 66 1.0 70 62

8:55 68 1.0 270 60

9:oo 68 2.0 290 62

9:05 68 1.5 230 62

9:lO 68 2.0 220 62

9:15 68 3.0 230 49

9:20 68 3.0 230 49

9:25 68 3.5 230 49

9:30 68 3.5 200 49

9:35 69 4.0 240 43

9:40 70 3.0 200 41

9:45 71 3.0 170 39

9:50 72 2.0 140 42.
9:55 72 3.0 180 42

lo:oo 71 4.0 190 45

10:05 74 2.0 180 38

1O:lO 72 3.5 210 42

10: 15 72 3.0 180 42

10:20 72 3.0 140 42

lo:25 74 3.0 190 38

10:30 73 3.5 180 39

10:35 74 2.0 170 38



TABLE 1.1.3

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) "F (MPH) (DEGREES) %

10:40 74 4.0 220 40

10:45 75 1.0 330 41

10:50 76 2.0 210 37

10:55 76 3.0 230 37

11:oo 77 1.5 220 37

11:05 76 4.0 220 40

11:lO 76 5.0 230 40

11:15 76 4.5 250 40

11:20 76 4.0 260 40

11:25 7 7 3.0 230 37

11:30 77 5.0 165 37

11:35 78 2.0 140 38

11:40 78 3.0 130 40

11:45 78 5.0 160 38

11:50 78 4.0 140 38

11:55 78 6.5 160 34

12:oo 79 3.0 160 34

12:05 79 3.0 190 38

12:lO 79 4.0 200 38

12:15 78 4.5 220 40

12:20 80 3.5 180 37

12:25 80 4.0 1 8 0 3 7



TABLE 1.1.4

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE
(EDT) OF

12:30 79

WINDSPEED
(MPH)

4.5

WIND DIR. HUMIDITY
(DEGREES) x

250 34

12:35 80 3.5 200 35

12:40 80 5.0 210 35

12:45 80 5.0 230 35

12:50 80 4.0 200 35

12:55 80 3.0 210 35

l:oo 81 2.0 210 37

1:05 80 6.0 170 32

1:lO 80 5.0 210 35

1:15 80 3.5 240 35

1:20 81 2.0 200 31

1:25 80 6.5 170 35

1:30 81 5.0 160 33

1:35 81 5.0 160 33

1:40 81 7.0 160 30

1:45 81 5.0 190 30

1:50 82 5.0 190 31

1:55 82 5.0 210 31

2:oo 82 3.0 230 35

2:05 82 4.5 ,220 38

2:lO 82 4.5 220 35

2:15 82 5.0 180 31



TABLE 1.1.5

SURFACE METEOROLOGICAL DATA

TEST DATE: August 27, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

2:20 80 5.0 220 35

2~25 80 4.5 230 35

2:30 82 9.0 140 29

2~35 82 5.0 200 30

2:40 84 5.0 165 45

2:45 84 3.5 125 45

2:50 82 3.0 140 40

2:55 82 5.0 135 40

3:oo 84 4.0 110 38

3:05 84 5.0 130 38

3:lO 84 5.0 120 38

3:15 84 4.0 180 38

3:20 84 4.0 190 38

3:25 84 3.0 115 38

3:30 83 5.0 130 40

3:35 86 4.0 130 34

3:40 83 3.0 150 39

3:45 82 3.5 150 40

3:50 85 3.0 140 32

3:55 84 4.0 135 38

4:oo 84 5.0 150 33

4:05 84 5.0 160 33



TABLE 1.2.1

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE
(EDT) OF

WINDSPEED
(MPH)

WIND DIR. HUMIDITY
(DEGREES) %

7:oo 66 4.5 145 61

’7:05 66 4.5 150 67

7:lO 66 3.0 150 67

7:15 66 3.0 140 61

7:20 66 3.5 130 67

7:25 66 3.0 120 67

7:30 66 2.5 130 70

7:35 67 3.0 140 69

7:40 67 2.5 150 69

7:45 68 4.0 170 64

7:50 68 4.5 175 60

7:55 68 4.5 170 60

8:00 68 3.0 165 68

8:05 68 2.5 170 64

8:lO 68 3.0 180 64

8:15 68 4.0 190 68

8: 20 68 .4.0 180 64

8: 30 69 5.0 180 64

8:35 69 4.0 180 64

8:40 69 4.0 180 64

8:45 70 4.5 175 60



TABLE 1.2.2

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) "F (MPH) (DEGREES) %

8:50 70 5.0 190 60

8:55 70 4.5 210 60

9:oo 70 6.0 180 64

9:05 70 4.0 210 64

9:lO 70 5.0 200 64

9:15 70 6.0 190 64

'9:20 71 4.5 220 60

9:25 72 5.0 1 9 0 58

9:30 72 5.5 190 61

9:35 72 5.0 200 61

9:40 72 4.5 210 61

9:45 72 4.5 225 66

9:50 72 6.0 2 2 0 66

9:55 73 5.0 240 62

lo:oo 74 5.0 200 59

10:05 74 5.0 200 59

1O:lO 74 5.0 190 59

10:15 74 5.0 180 59 ’

10:20 74 4.5 170 61

lo:25 75 I 4.0 230 55

10:30 75 3.0 190 55

10:35 76 4.0 180 56



TABLE 1.2.3

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) OF (MPH) (DEGREES) %

10:40 76 3.5 190 56

10:45 76 3.0 180 59

10:50 77 3.5 210 56

10:55 76 3.5 200 59

ll:oo 77 5.0 230 56

11:05 77 4.0 210 56

11:lO 77 6.0 200 60

11:15 77 5.0 190 60

11:20 78 6.0 150 56

11:25 78 6.0 160 56

11:30 78 5.0 200 56

11:35 79 4.0 165 50

11:40 80 3.0 140 51

11:45 79 5.0 180 58

11:50 80 3.0 180 55

11:55 80 4.0 160 55

12:oo 80 6.0 170 55

12:05 80 2.0 160 51

,12:10 80 5.0 160 55

12:15 80 5.0 180 55

12:20 80 4.5 220 55

12:25 80 4.0 230 55



TABLE 1.2.4

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) "F (MPH) (DEGREES) %

12:30 80 5.0 165 55

12:35 81 4.0 150 52

12:40 81 5.0 190 52

12:45 82 8.5 190 49

12:50 82 6.0 150 51

12:55 82 5.0 160 51

l:oo 81 7.0 170 52

1:05 81 6.0 170 52

1:lO 81 6.0 180 52

1:15 81 4.5 175 52

1:20 82 4.0 180 49

1:25 82 4.0 190 49

1:30 83 5.0 ,200 47

1:35 82 6.0 180 51

1:40 83 6.0 170 50

1:45 83 7.0 140 47

1:50 84 6.5 160 48

1:55 82 6.0 180 51

2:oo 84 7.0 170 48

2:05 83 6.0 190 47

2:lO 83 7.0 170 47

2:15 84 6.0 150 48



TABLE 1.2.5

SURFACE METEOROLOGICAL DATA

TEST DATE: August 28, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) "F (MPH) (DEGREES) %*

2:20 84 5.5 190 48

2:25 84 5.0 180 48

2:30 84 5.0 200 48

2:35 85 6.0 140 48

2:40 85 7.0 170 48

2:45 84 11.0 140 48

2:50 84 8.0 160 45

2:55 84 7.0 170 48

3:oo 85 7.0 155 48

3:05 84 10.0 150 45

3:lO 84 9.0 160 42

3:15 86 4.0 140 38

3:20 86 5.0 130 45

3:25 86 5.0 130 48

3:30 86 5.0 135 45

3:35 86 5.0 140 48

3:40 86 4.0 140 45

3:45 86 5.0 120 45

3:50 85 6.5 110 48

3:55 85 6.0 110 48

4:oo 84 5.0 110 50

4:05 85 5.0 120 48



TABLE 1.3.1

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) "F (MPH) (DEGREES) %

7:oo 70 4.0 200 63

7:05 70 5.5 190 63

7:lO 70 4.0 180 63

7:15 70 3.5 180 63

7:20 70 3.5 190 63

7:25 70 4.0 200 63

7:30 70 3.5 180 63

7:35 70 3.5 190 63

7:40 70 4.0 190 63

7:45 71 3.5 190 61

7:50 71 2.5 190 61

7:55 71 3.5 200 61

8:00 71 4.0 200 61

8:05 72 2.5 ,210 59

8:lO 72 3.0 210 59

8:20 72 3.0 210 58

8:25 72 4.0 200 61

8:30 72 4.0 210 58

8:35 72 4.0 220 61

8:40 72 3.5 220 61

8:45 72 3.0 230 58



TABLE 103.2

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) 'F (MPH) (DEGREES) %

8:50 72 5.0 220 64

8:55 72 4.5 210 58

9:oo 72 5.0 210 58

9:05 72 4.0 210 58

9:lO 72 4.0 220 61

9:15 72 4.0 230 58

9:20 72 4.0 240 61

9:25 72 3.0 250 .58

9:30 73 4.0 220 61

9:35 73 6.0 210 61

9:40 73 4.0 210 61

9:45 73 4.0 215 61

9:50 73 4.0 210 61

9:55 74 5.0 180 59

lo:oo 74 4.0 220 59

10:05 74 4.0 240 59

1O:lO 74 3.5 250 62

10:15 74 6.0 250 62

10:20 74' 4.5 220 59

lo:25 75 3.0 180 55

10:30 74 4.5 210 55

10:35 75 4.0 180 59I-



TABLE 1.3.3

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE WINDSPEED WIND DIR. HUMIDITY
(EDT) "F (MPH) (DEGREES) %

10:40 76 4.0 165 58

10:45 76 4.0 180 52

10:50 76 4.5 165 88

10:55 76 5.0 180 58

11:oo 75 6.5 190 59

11:05 75 6.0 180’ 62

11:lO 76 4.0 180 58

11:15 76 5.0 180 58

11:20 76 5.0 180 58

11:25 76 5.0 190 58

11:30 76 4.0 180 58

11:35 76 4.5 190 58

11:40 76 6.0 170 58

11:45 76 5.0 180 58

11:50 77 5.0 180 58

11:55 77 5.0 190 58

12:oo 77 7.0 200 58

12:05 77 7.0 170 58

12:lO 77 6.0 200 58

12:15 77 5.0 205 58

12:20 78 5.0 190 54

12:25 79 5.5 200 50



TABLE 103.4

SURFACE METEOROLOGICAL DATA

TEST DATE: August 29, 1984

TIME TEMPERATURE
(EDT) "F

WINDSPEED
(MPH)

WIND DIR. HUMIDITY
(DEGREES) %

12:30 80 6.0 170 48

12:35 80 5.0 180 55

12:40 79 5.5 155 58

12:45 78 6.5 190 60

12:50 79 7.0 210 58

12:55 77 6.0 210 58

l:oo 76 8.0 185 62

1:05 79 5.5 190 51

1:lO 78 4.0 180 54

1:15 79 3.5 NA NA

1:20 78 NA NA NA
a



APPENDIX J

Cockpit Instrument Videotape Data

The videotape flight log is a collection of aircraft instrument flight
data recorded on board the helicopter. The data were videotaped for most
test events (equipment problems led to some data dropout). These results
were then transcribed into this log. The log includes:

Event The event number.

Time Time of day.

Torque % Main rotor torque in percent.

IAS (kts.) Indf.cated air speed (IAS) in knots.

Rate of C/D (FPM) Rate of climb and descent in feet per minute.

ALT (AGL) (FT) Altitude above ground level (AGL) in feet.

Please note: An tt*lr in the Time column indicates the helicopter is
passing over the Centerline Center microphone location. For the Rate of
C/D column a "-I( indicates the descent of the helicopter.



TABLE J.l
wm : 8-27-84

OPBWICN:  150 M. LED (0.9 VH) 117 KlS.

HUT :l

A2 8:39 80 120 0 440
- - - - -

A2 8:39 83 118 -503 420
p--p-

A2 8:39 80 118 0 420
----m-

A2 8:39 80 118 500 483

TABLE 5.2

m : 8-27-84

riPl%ATIIoN:  150 M. LIQ (0.9 W) 117 ICE.

m :l

A3 8:40 85
- - -

A3 8:40 85
- - -

A3 8~40 85

A3 1 8:40 1 85

A3 8:40 85
- - -
A3 8:40 83

- - -
A3 8:40 85

118

118

118

118

117

115

118

118

RA'lEOF ALT

2% gg'
.-Y

00 503503
.--.--

00 500500
.--.--

00 500500
.-Y.-Y

00 500500
.P-.P-

00 xnxn
.-P.-P

00 510510
.-P.-P

-600-600 510510

TABLE

rkm : 8-27-S

OPERATTOk  150 M. LFD (0.9 VH)

PILOT : 1

5 . 3

.17 KTS.

RATEOF
7EmrrTlNE 0 (%----

A4 8:41 83 117 0
- - - -

A4 8:41 87 119 503
- - - -

A4 8~43 85 120 0
- - - - -

A4 8~43 I&i 120 -500
- - - - -

A4 8~44 85 120 -500
- - - - -

A4 8~44 83 120 0
- - - - -

A4 8~4.4 85 120 0
- - - - -

A4 8~44 85 123 0
- - - -

A4 8~44 83 118 0
- - - -

A4 8~44 85 123 0
- - - -

A4 8~44 85 119 -503
- - - -

A4 8~44 83 118 0

TABLE 5.4
INIE : 8-27-84

CPDATTW IC40 TAKEDFF, 57 KTS.

m :l

7Esmrm 0- - -
Is33 11s 50

- - -
Ii.33 11s 50

- - -
833 11:28 45

- - -
833 11:29 52

- - -
833 11:29 55

- - -
833 11s 55

- - -
833 w29 lal

- - -
833 *11:29 98

- - -
Ee3 11:29 98

- - -
833 11:29 98

- - -
R33 11s 98

g+

490

510

510

490

470

480

490

xx)

490

495

480

503

RATECF  Al3
(% (% g$’---

60 0 103
- - -

65 0 100
- - -

58 0 50
- - -
a 0 50

- - -
57 0 50

- - -
60 500 10

- - -
&I 1030 300
-e-

60 l.m 520
- - -

aI 1500 7al
- - -

65 1500 laxl
- - -

68 1500 1240



TABLE 5.5

DAlE : S-27-84

c8’ERATICN:  IC40 TAKEBF, 57 KTS.

PllI0-r :l

RATEOF m

7IivENr’IIIME 0 (% CC& [i$’
- - - - - -

EC35 ll:% 63 65 0 60
- - - - - -

835 ll:% 50 59 0 80
- - - - - -

835 11:36 45 60 0 100
- - - - - -

835 ll:% 40 60 0 90
- - - - - -

Kl5 1136 55 53 0 90
- - - - - -

835 11% 63 57 503 140
- - - - - -

K35 *11:37 93 &I 1500 400
- - - - - -

Er35 11:37 loo 55 1750 Ku
- - - - - -

R35 11:37 100 60 1250 780
- - - - -

I?35 11:37 58 60 lcoo 940
- - - - - -

KS5 11:37 98 62 1100 1200

TABLE J.6
nAl??l : B-27-84

CPJBATICN: ICAO TAKEKXF, 57 ICE.

pIL0-r :l

RA-lEoF  Ap
7EvmTTlm 0 2% ~~’--p--p

Ei37 11:51 70 55 0 ‘83
- - - - -

B37 11:51 65 @I 0 100
--P-F-
B7 11:51 48 60 0 90

- - - - -
E37 11:52 50 57 0 103

- - - - - -
B37 11:52 93 55 loo0 320

- - - - - -
B37 *11:52 100 33 loo0 470

- - - - - -
B37 11:52 100 58 loo0 620

- - - - - -
P37 11:52 100 60 lam 800

- - - - - -
K37 11:52 98 70 lox 990

'TABLE 5.7
DATE t B-274

(IPE?AnUV: ICAO TAKKFF, 57 ICE.

TABLE 5.8
DATE : a27-k -

cX’EtAnm:  IC40 TAKXFF, 57 KTS.

PIm :l

RA’IECF ALT
7EmrlTME 0 c& (% gy------

%l 12:05 43 57 0 la3
- - - - - -

E&l 12:05 55 57 0 ml

B41 12:05 55
I

57 0 100
- - - - - -
FM 12:05 a 57 0 la3

- - - - - -
Et41 12:06 loo 59 laxI 250

F&l *12:c6 93 57 lax 5B
- - - - - -

B41 12:06 93 55 ml 690
P---P-

B41 12:06 99 54 1100 910

E?41 I 12:06 I 98 I a I lax I 1193
Eu 1 12:06 1 97 1 57 1 Km I 1260



TABLE J.9 TABLE J.11
DAlE : B-27-84

(IPEWIa:  IC40 TAKECE, 57 K?S.

FJImr :l

MIE : 8-27-84

(IF&ICN:  IGW TAKE&, 57 k.

PILor :l
RmcF

7EYEmTmE 0 (El 6%
- - - -

I3G3 12:ll 55 55 0
F--P

B43 12:ll 48 60 0
- - - - -

B43 12:ll 92 59 50
- - - - -

E&3 12:12 98 52 12CO
---w-

B43 *12:12 la, 58 loo0
- - - - -

E&3 12: 12 98 58 1103
- - - -

Es3 12:12 loo SE 1100
- - A - -
w 12:12 103 59 1030

.

. -

_

. .

. .

. .

. .

. .

&(W
83
&I
110

3%

550

833

lax

1230

TABLE J. 10

DA?E : 8-27-84

cl%RARW:  ICAO TAKJDF, 57 ICE.

PILOT :l

EmNrlTMEl- -
B45 12:21

- -
Ei45 12:21

- -
B45 12:21

- -
B45 12:21

- -
B45 *12:21

- -
I!45 12:21
-~

Es5 12:22
-~
x5 12:22

. _

_

. -

. -

. -

_

_

_

RATEOF Al3
770 (% {$’-P-P50 58 0 83
- - - -

xl 54 0 70
- - - -

60 55 0 100
- - - -

90 56 Cm la
- - - -

$3 54 1103 430
- - - -

99 58 1203 670
- - - -

100 56 lam 983
- - - -

99 57 lax lal

TABLE J. 1.2
l&m : B-27-84

(I’FRATICN:  IC40 TAKBF?, 57 KIS.

PILOT :l

77EsmrTm 0----
B49 12s 49 60

- - - -
Es49 12s 55 55

- - - -
B49 12:33 54 57

- - - -
B49 12:34 la, 62

- - - -
EY+9 *12:34 la, a

- - - -
I%9 12% loo 56

- - - -
B49 12:34 98 57

- - - -
B49 12% loo 60

0 90
- -
lax 260

- -
1100 500

loo0 710
- -

loo0 930
- -

1100 1150



TABLE 5.13

DATE : 8-27-84

oF’lS7ATIW IC40 TAKESF, 57 ICE.

TABLE 5.15

DAlE :8-29-i%

(X’FRATICN:  ICAO TAKKEF 57 K’IS.
,.:m. :I

EYENrTIME- -
ES1 12:41

- -
Ii51 12:42

- -
El 12:42

1 B51 1 12:42

B!il *12:42
- -

EN 12:42
- -

JX51 12:42
- -

JFJl 12:42

BY3 1 8:24 1 93 1 60 1 1100 1 530

99 1 CiJ 1 1100 1 810 1

loo ) 59 I 1100 ) Em 1

TABLE J. 16TABLE J. 14
DAlE :8-29-84 DAlE :8-29-84

clTMTaV:  ICAO TAKEEF 57 ICE.

PIKT :2

cFlBATIa:  IC40 TAKEXJ 57 KTS.

PIllYr :2

8:CB t 50 ) 60 1 0 1 1KI 1Em

BYI 8:03

1 BY5 1 8:3O 1 1CO 1 59 1 1100 1 360ml

Em

8:CB

8:lO 93 1 60 1 lax 1 400 )

FM 8:lO 93 60 Ian 520
- - - -

%I 63 1100 680
p---

70 68 1x0 790

8:lO

8:lO

8:lO 1 53 1 80 ) -500 1 700 1



TABLE 5.17
Il4lE :8-28-84
CERATKN%AO  TAKEOFF 57 KIS.

PILOT :l

RATEOF
7mTIME 0 (kg-----Ez34 11:56 55 55 0

- - - - -
IP34 ll:% 88 57 503
- - - - -
FE34 11:56 loo 58 IaD
- - - - -
EC34 *11:57 loo 57 1100
- - - - -
Em4 11:57 99 56 loo0
- - - - -
E.34 11:57 99 60 lam
- - - - -
Flz4 11:57 loo 62 1400

- - - - -
Ez34 11:57 523 61 lCl3J

TABLE J. 18
DAlE :8-28-&i
OPE?ATICN:IC4O  TAKEDFF 57 ICE.

PIID :l

RATEOF ALT

77E?mrTIm 0 (El .(%) I&’
- - - - - -

F3zz 12:04 50 a 0 100
- - - - - -

E?236 12:oG 45 57 0 103
- - - - - -

Efz.36 12:04 xl 57 lax, 170
- - - - - -

Is36 12:Oi loo 60 1103 300
p----p

ET36 12:oG 100 58 1203 480
- - - - - -

lz.36 *12:05 la3 54 1100 600
- - - - - -
EL36 12:05 la, a loa, 710
---.---

E.36 12:05 99 60 1aYJ 8.50
- - - - - -
Iv3 12:05 99 &I 1100 la33

- - - - - -
lm6 12:05 99 53 16CJl 1240

TABLE J.19
DATF,  :8-28434
OPtWlT@kICAO TAUXEF 57 ICE.

PILCJF :l

1 E?z38 1 12:12 I loo I 56 1 loo0

Elm 12: 12 WA 58 loo0
--w--

I%?38 *12:12 103 59 1030
- - - - -

EL33 12:12 loo &I loo0
P - P - -

8238 12:12 99 57 1200
- - - - -
Bm 12:12 99 56 1100

- - - - -
rz33 12:12 93 57 1003

WI
110

12U

2al

400

510

650

833

990

1120

TABLE 5.20
DAlE’ :8-28-&i
opExATI(lN:ICAO  TA!! 57 US.

PILOT :l

mo 12:18 52
- - -
m 12:18 60

- - -
Em0 12: 18 98

R30 1 12:18 1 93 57

E40 12: 18 99
- - -
mo 12:19 99

- - -
ml0 12: 19 98

56

57

60

60

59

60

60

0 100
- -

0 110
- -
1003 250

- -
llal 430



TABLE 5.21
DUE . -:8-27&4

fYQ?ATIa:  ICAO6BXRETAPPFiWb  57IC’E

PIUX : 1

FNEOF AL3

mm 7 c=i c% Iig’
--_______--

c32 1196 50 58 0 693
- - - - - -

c32 1196 45 58 0 693
- - - - - -

c32 1x6 40 58 -500 620
- - - - - -

c32 1196 35 58 -m 533
- - - - - -

c32 1196 30 59 -700 483
- - - - - -
u2 *11:26 28 57 -700 360

- - - - - -
c32 1196 28 N4 -7al 2%

- - - - - -
c32 11:26 28 NA 433 220

- - - - -
c32 11:27 35 NA -500 140

- - - - - -
c32 11:27 30 NA -MO 70

TABLE 5.22
‘m : 827-84

(IRBATIm  ICtO6IEKXE-, 57KTS.

PIur :l

u4

c34

c34

u4

(34

TIME

11:32

11:33

*11:33

119

35 5!3
- -

33 58
- -

33 60

_-

_-

_-

_-

_-

--

-_

-_

IwlEoF Am
CC& :fg--
-500 633--
0 540

- -
-500 5L?u

- -
-&xl 433

- -
-500 340

- -
600 283

- -
-al XXI

- -
-600 93

TABLE 5.23
DATE : 8-27-S

(IzPERAnm  IC4O6CUXEAFfRWX,  57.ICE.

TABLE J. 24
INnI : 827-84

CXBATICN:  ICY@6IEREEAFFfUMH,  57KlS.

PILOT :l



TABLE 5.25
rNlE : 8-27-B-i

TABLE 5.27
Lkm : 827-S

cXTZATIN  ICU6DXZUZAFKGKH,  57KlS.

Pmr :I

RAlEcF ALT

CPFZATIW IW6DEKStEE-, 57IClS.

NJm
68012sw

ul4

u+4

Gu

12:15 58045 56 -500
- - -

40 58 -500
- - -

37 54 600

12s 530

12:15

?l2:16ul4

c44

c44

12:16

12:16

I cu+ 12: 16

T,ABLE 5 . 2 6
LNll?, : B-27-84

rXBtATICN: ICAO6DEJXEEiPPRWX,  57Kl-S. TABLE 5.28
MlE : 8-27-84

m :l

mm 6% 2s $$’
- - - - - -

c50 l2:39 30 57 -500 700
- - - - - -
M 129 30 56 -700 5%

- - - - - -
cl0 1299 33 58 -5al 470
PP----
c3 *12:39 30 a -xl3 340

- - - - - -
c50 1299 27 62 -700 230

- - - - - -
M 129 33 57 -500 loo



TABLE 5.29
Ml?, : 8-27-84

OPERATICN: IC40 6 IEF!lX AFRWH, 57 KlS.

PILOT :l

RATEOF ACT

7 El 2%
W-J

l?vEmTlME w-)
- - - - - -

c52 12:47 95 56 1100 370
- - - - - -

c52 *12:47 100 58 1103 m
- - - - - -

c52 12:47 100 59 llco 900
- - - - - -

c52 12:47 99 58 140 lla0
- - - - -

c52 12:47 99 59 1100 1410

TABLE 5.30
rl4l.E :a29434
CPlBATIai: IC40 6 LXX9 AFEKXCH 57 KTS.

PIUX :2

RATZCF ACT

77mm e (% g’
- - - --A
cu 8:16 50 57 0 670

- - - - - -
cY2 8:16 xl 57 -m m

- - - - - -
cY2 8:16 20 56 -700 520

- - - - - -
cY2 8:16 20 54 -1m 440

- - - - - -
cY2 8:16 28 57 -&al 33

I - - - - - -
cY2 8:16 30 57 -703 243

- - - - - -
cY2 8:16 40 57 -503 2&l

- - - - - -
a2 8:17 30 57 -500 230
--___--

cY2 8:17 xl 53 -aI 180

I
- - - - - -

cY2 8~17 30 58 -ml loo I

TABLE 5.31
DA’IE :829-a

cx’l%VIm:  IC40 6 DEGEE AFEQC-I 57 KlS.

PIUX :2

!mmTlME- -
cY4 8~27

- -
cY4 8~27

- -
a4 8~27

- -
cY4 8~27

- -
cY4 “8~27
-~

cY4 8:27
- -
a4 8~27

- -
a4 8~27

- -
a4 8~27

- -
a4 898

_

-

_

_

_

-

_

_

_

_

70 G%~-
50 58--
29 57

- -
30 56

- -
37 60

- -
30 59
-~

xl 5.8
- -

31 58
- -

30 56
- -

30 57
- -

30 56

_

_

_

_

_

_

_

_

_

_

RATEOF  ALT
(%I ~~’~-
0 650

- -
-700 580

- -
-1cuJ 490

- -
-ax 4al

- -
-m 370

- -
40 xu

- -
-500 250

- -
-6al 210

- -
-700 110

- -
-500 70

TABLE 5.32
DATE za29-84
OPEXATIm:  X40 6 BZRIZ APPKNH 57 ICE

FclIlT :2

RAlEOF ALT



TABLE 5.33

MlE :0-2884

cFERATIm:  ICAO6ERJEAl’FfWH57KTs.

TABLE 5.35
IATE :a-2a-a4

OPEWKN: I(IAo6IEfXEEApAMAcH57KTs.

7
50
3l
33
3J
30
33
30
45
35
33

. .

. .

. .

.

.

. .

_

_

_

_

.-

.-

.-

.-

.-

.-

.-

._

.-

_-

11:49 75:I I- -
11:49 99

110 1 cm 12:al
- -

(235 12:aY
- -
c m 12:m

2xJ I
a32 1 11:49 1 99 3?Ll I

1 a35 1 12:Ol470

590

7al

so

loo0

1170

1X0

57 4333 540
--P

57 -EC0 483
- - -

57 do0 4al

(232 11:49 9B
- - -
cm 11:50 99

- - -
Q&.32 11s loo

1 CT35 1 12:Ol

13 12:Ol
- -

*12:01(232 1 11:50 I 100 57 -700 320
--P

58 #II 250
- - -
58-6m222

(232 11s 99
--y
CL32 I I11:50 98

CT35 12:Ol
- -
c m 12:Ol

- -
(235 12:Ola32 1 11:50 I 93

TABLE 5.3.4 TABLE 5.36
MlE :0-2084 MlE :8-M
(FBITKN: ICQ6EEtZEtVF’kWH57K’IS. CRBATI@J:  I’XJ6JXKXUXAFROW57K’IS.
pILd :l m :l

RtuEoF m
6% ~~’--

0 700
- -
-500 670

- -
-7al 5%

- -
-700 500

- -
-@xl 433

- -
al 340

- -
-MO 250

- -
-700 230

- -
40 140

EvElvTlME 7--(233 11s 40
- - -
a33 11s 40

- - -
a33 11s 38

- - -
u.33 11:53 30

- - -
c?33 11s 30

- - -
(233 *11:54 33

- - -
(233 11:54 20

- - -
(233 11s 20
-v-
Q33 11s 33

7
33

35

32

xl

30

30

3

33

59
56
61

60

58

56

57
-

60

mTIME
- -
(237 12:c%

- -
Q.37 12a

- -
(237 12:03

- -
(237 12:09

- -
(237 1203

- -
cz37 12m

- -
(237 12m

- -
(237 12m

60 -700 580
--

-6al 510
- -
600 460

58

59

58 -700 400
--
-1axl 290

- -
-700 240

57

58

60 -xx) 1 160 1
58 ,KJlI 110 1
58



TABLE 5.37

DAm :&?a04

(ITZATICN: IC4O6ERFEAPFRWX57IpIs.

Plm :l

TABLE 5.39

MlE : 8-27-84

mTIai : LED 0.9 vh 117 m.

PILLIT : 1

.
EmrTJm----
Q39 12:15 58 57

- - - -
a39 12:15 40 57 0 GlO 9:15 83 120 0

- - - -
GlO 9:15 07 118 33

- - - -
G10 9:16 84 ,119 0

(239 1 12:15 1 30 1 60

G10) 9:16 1 %- 1 120 1 0

GlO 1 9:16 ( 85 1 118 1 0-=)“12:15-1 40 1 54

TABLE 5.40

Mm : 827-84

(WATION : LED 0.9 vh 117 Klrs.

:1

CL3 1 12:16 1 30 1 61

CD9 ) 12:16 1 30 1 57

TABLE 5.38
MIX : 827-84

(ImATIm : I.m 0.9 vh 117 Krs.

: 1 m I

------
G12 920 88 118 0 9%

- - - - - -
G12 990 88 117 0 903

- - - - - -
G12 920 88 118 0 loxl

- - - - - -
G12 920 83 ,119 -500 983

- - - - - -
G12 920 a5 ’ 118 0 970

- - - - - -
612 920 85 117 0 933

- - - - - -
G12 9:21 83 115 0 1030

- - - - - -
G12 9:21 83 115 0 1020

990

995

I ~~03 1 9:12 I ii9 I 119 I 0 -1 990 I03 9:12 09 119 0 990
- - - - - -

0909 993993 8888 119119 00 990990
-----A-----A

5353 9:139:13 8787 118118 00 985985
- - - - - -- - - - - -

0303 9:139:13 0-l0-l 117117 -6a 975-6a 975



TABLE 5.43TABLE 5.41

lm?l : 8-27-84

amATIa : LFO 0.9 vh 117 m.

:l

&(FT)
970
980
10X

980

970

995

loo0

loo0

RAlEaF
c% (%---

87 117 0
- - -
88 118 0
- - -

86 117 0
--P

86 119 0
--P

84 118 0
--P

85 117 0
- - -

85 116 0
--P

85 115 0
- - -

85 118 0
- - -

85 118 0
--P

87 118 0
- - -

85 118 0

EmrTIM
- -

Gl3 922
- -

Gl3 922
- -

Gl3 922
- -

Gl3 922
- -

Gl3 922
- -
G13 922

- -
Gl3 922

- -
G13 922

- -
Gl3 922

- -
Gl3 992

- -
Gl3 922

- -
G13 922

U5 1 9~27 1 s3 1 117 1 0 1 990 1

Glf 9:27 84 117 0 975
P-PP-P
u5 9~27 83 118 0 583
P-P---

Gl5 927 82 117 0 995
laxl I
w3 I
980

975

TABLE 5.44
TABLE 5.42

Ibm : 8-274

EMNTTDE---
u4 925 88

- - -
u4 925 88

- - -
G14 925 87

- - -
G14 925 88

119

119

120

1ZU

118

119

118

117

119

1 U6 1 9~30 1 88 1 120 1 0 1 lax
I-I-I-l-I-I -

0 1oxl
- -

0 1010
- -

0 I lad
0 995

- -
0 1010

- -
0 lOXI



TABLE J.45
M’lE : 8-27-84

cFat4m:m1.ovh13oId.

TABLE 5.47

MlE : 8-27-84

cm?A~m:LFo1.ovh13oIpIs.

:l:l

EvExpm 7 (El----
nl7 9% 90 125

- - - -
H17 9s 100 125

- - - -
Hl7 925 99 125

- - - -
Hl7 9s loo 128

- - - -
Hl7 935 98 130

- - - -
Hl7 9s 97 128

- - - -
In7 9% 99 129

- - - -
Hl7 996 99 128

- - - -
H17 9% 99 128

- - - -
Hl7 9% 99 129

Esmr TIN’- -
Hl9 I I9~42 103 1300 x0

- -
0 590

- -
0 x0

Hl9 1 9:42  1 53 128 0 500

l30 0 493Ill9 942 98
- - -

la9 9:42 99
- -

la9 9:42 98
- - -

Hl9 9:42 .- 98

0 I 510 0129

0 1 515 128 0

01530 129 0

130 0 mHlg 9:42 99
-w-

Hl9 9:42 98
- -

Hl9 9:42 99

lr) 0 333

-MO 4901290 550
- -

0 583

TABLE 5.46

A4lE : 8-27-84

‘i-PERATIcN:m1.0vh1r)m.

:l

TABLE 5.48
ram : 8-27-&6

(m?ATIav:m1.ovh13olcrs.

:1

RATlEaF  AmWJEvfmTIMJ 4% 6% (FT)------
Hl8 999 1CO 130 0 485

- - - - - -
Hl8 99 lC0 130 0 470

- - - - - -
H18 9:39 100 132 0 470

- - - - - -
Hl8 999 99 130 0 480
p----p

IU8 999 loo 133 0 48)
p---p-

Hl8 939 100 130 0 483
--p--p

Hl8 9% 103 133 0 490
- - - - - -

IU8 993 93 128 0 503 IH2019:46( sf3lN.4 Im(530



.TABLE '5.49 TABLE 5.51

Mix : 8-27-84

BE8ATIcN:  150 M. LRI (0.8 Vft) 104 KTS.

PILor :I

BUE : 8-27-84

BwATI(TJ:LFo1.ovhmm.

:l

rif RfmaF Alx
i& $I WJcm---
105 0 483

- - -
105 0 5al

- - -
106 0 490

- - -
105 0 4%

- - -
106 0 485

- - -
105 0 4%

- - -
105 0 4%

- - -
108 0 500

- - -
102 0 XII

I H21

H2l

H21

TM

950

950

950

9s

9:50

950

99

950

9:51

9:51

103 125 0
-e-

100 125 0
--P

103 lx) 0

I H21 44 0
IQ1

IQ1

II21

IEl

II21

I421

98 13l 0
- - -

Ial I.33 0
--P

93 130 0

99 1 128 I 099 129 -500

- - -  I I9% 128 0

TABLE 5.50

Mm : 8-27-84

OPWlTCN: 150 M. LEO (0.8 VII) 106 ICES.

PlIor :l

--I II23 9575ol 70

73

75

I23I I 9:57
- -

I23 9:57
500

35 I-l-
1 I23 1 9574&I 73

701 I23 1 957

I
--

I23 I 9:57
530

70495
72510 I23 9:57

- -
I23 9:57

- -
I23 9:57

n540
n500

530

TABLE 5.52

DUE : 8-27-86

cF’Wl’Im: 150 M. LFO (0.8 MI) 106 ICE

P.u.m :l

mmI I- -I22 953

TM7 (2,---
lo:01 n 102

- - -
lo:01 65 102

70 1 loo I 0 48.3

465 I2468 100 0
- - -

68 103 0
- - -

70 100 0

I22 953
- -

I22 953
- -

I22 -:53

483 101I24 lo:01 70
- - -

I24 *10:01 70
- -

r24 lo:01 70

4&l 100

1 I22 1 953 70 1 lco 1 0 480 100 0 500
- -

0 4%
- -
0 490

I22I I 953- -I22 95%

70 105I I 0
- - -

75 la, 0

490 1COI24 lo:01 71
A--

I24 lo:01 70
- - -

~ I24 lo:01 70

485 102

1 I22 1 954 1 75 1 105 I 0 I 483 I 101 I 0 I 495 I



TABLE 5.53

Mm : 8-27-84

CFlBAlTm  150 M. LEO (0.8 WI) 104 IRS.

mm :1

I25

I25

I25

I25

I25

I2!5

I25

I25

r25

I25

I25

mE?r (&---
lo:03 75 106
- - -
lo:03 xl 104
- - -
lo:03 71 102
- - -
lo:03 70 104
--P
lo:03 70 la3
- - -
*10:03 70 106
--P
lo:03 M 102
- - -
lo:04 70 101
- - -
lo:06 Xl 103
- - -
1o:w 69 1IyI
--P
lo:06 70 103

RAlEoF AL3
$1 Ii?--
-MO 450

- -
0 460

- -
0 490

- -
0 480

- -
0 485

- -
0 485

- -
0 MO

- -
0 510

- -
0 Sal

- -
0 MO

- -
0 515

TABLE 5.54
Mll?d : 8-27-84

(TPfBUTCN: 150 M. LITI (0.8 WI) 1Of1 k-IS.

PIuJr :1

TABLE 5.55

MR. : &27-&i

OBERATICN: 150 M. LFU (0.8 WI) 101( Kl-S.

FTUT :1

I27

I27

r27

I27

I27

I27

77m 0
---
10:57 65 93

- - -
lo:57 65 94

- - -
*10:57 00 90
- - -
10:57 62 92

- - -
10:57 62 95

- - -
10:57 59 90

RAmoF
(%
0

0

0

0

0

0

TABLE 5.56,
DAlE : 8-27-84

CPtSAlTR  150 M. IJO (0.7 W) 91 ICIS.

m :1

I 528 11:05 HJ 90 0
- - - -

528 *11:05 65 90 0
---m-

528 11:05 62 so 0

465

483

485 I
528 11:05 63 50 500 3Y.l

- - - - - -
528 11:05 63 88 0 485

- - - - - -
528 II:05 60 88 0 490



TABLE 5.57

m : 8-27-84

CR3bUBN  150 M. IH) (0.7 WI)  91 ES.

mm :1

I=lm

RAlE(F Am
cm

(@I is ml---
% -333 460
---

92 0 480
- - -

92 0 490

TABLE 5.59,
rm?l : a2744

(FBwlKN:  l3l  M, lm (0.7 VII)  91 KTS.

mm :I

RAlE(lF Mx
if% Et)--

0 500
- -

0 490
- -

0 495
- -

0 490
- -

0 490
- -

0 4%
- -

0 510
- -

0 xl0
- -

0 !a

Evml!lM?d---
J31 11:12 64

- - -
J31 11:12  65

- - -
J31 11:12  63

- - -
J31 11:12  63

- - -
J31 *11:12 60
--P

J31 11:12  60
- - -

531 11:12  a
--P

J31 11:12  61
- -

J31 11:12  a

I I529 11:07
- -

70529I I 11:07
- -

J29 11:07

60 90

8 91

sn529
I I

11:07
- -

J29 *11:07

60

58 91

89

8B

1 529 1 11:07 60

1 529 1 11:07 62 87 0 480
--P

90 0 5aJ
- - -

90 0 505

1 529 1 11:07 62 90

1 529 1 11:07 65 85

TABLE 5.60
lullI :8-2H4

TABLE 5.58
IhUFa  : 8-27-84

BExATI(3N:  150 M. LEO  (0.7 a) 91 Kls.

mar :I

CPBUTIN6~APPRWY57lCEi.

mm : 1

RAIECF lux
2% i%)--

0 485
- -

0 490
- -

0 490
- -

0 480
- -

0 490
- -

0 490

90J30 11:09  63
- - -

JYJ 1l:lO 63
- - -

m *11:10 a

90
30Kkl 1241

- -
KM 12~42

- -
Wl 12:42

92
35

91530 1l:lO 62
- - -

J33 1l:lO  63
- - -

Jo 1l:lO 63

J)
92
-

90
32K41 1242

- -
K41 12:42

- -
K41 12:42

56-9003a3
- - -

57 -m m
- - -

a 40 170

1 K41  1 12:42 57 1 -aI 1 loo



TABLE J.61

MlE :a28-84 -

Pl.m :1

EmrTJME (% gg)
- - - - - -

K42 12:45 45 57 0 650
- - - - - -

K42 12:45 40 57 -SC0 620
- - - - - -

K42 12:45 33 59 -700 520
- - - - - -

K42 *12:45 29 59 433 4a
- - - - - -

K42 12:45 33 58 -703 370
- - - - -

K42 12:45 30 57 -700 m
- - - - - -

K42 12:46 30 57 -6oo220
- - - - -

K42 12:46 33 56 -700 loo

TABLE Ji52

K43 1 12:49 1 46 1 ~ 1 -%I

K43 1 12:49 1 30 1 61 1 -TO

K43 12:50 33 57 -503
- - - -

K43 12s 3J 60 -700
- - - -

K43 1 *12:50 1 40 1 s6 I -m
K43 12:50 40 56 -tm

- - - - -
K43 12:M 33 60 -500

- - - -

670

4a

380

3xl

230

TABLE 5.63

A4lE :8-28-84

CHZATICN:6LEGREiWTWI57KTS.

m :1

K44

K44

K44

K44

K44

- - - -
12s 23 57 -5oo

- - - -
12:54 20 58 -6al

- - - -
12:.?4 33 58 -700

- - - -
12:54 xl 54 -700

- - - -
12:55 31 52 -833

SW

xl

420

340

230

GABLE 5.64

Dim :8-2.8-84

CPEtAIcN:6DEGREEAl'FRQ4~57~.

Pllix :1

K45 1 1:oO 1 30 1 58 1 -MO 1 620 1
------

K45 1:CO 30 60403530
- - - - -

K45 1:al 30 58 -700 450
-----

K45 *1:00 33 56 +%Kl 370
------

K45 1 1:Ol 1 31 I 57 I -ml I 270 I

K43 1 12:50 1 28 1 57 1 -7@l
K43 1 12:50 1 29 1 59 1 600

l#)

70



TABLE 5.65 TABLE 5.67
n4lE :8-Z&3
CE’EMTICN: 6IX3XEEApAMpcH57KIs.

lT.lJr :2

Am :8-28-84

‘&‘EWKN: 6 DlGREE AFlXNa 57 ICIS.

mm :l

RaEcF AL3
7mm 0 6% 2% g$’

------
KK53 2:16 Xl 56 -503 700
- - - - - -
KK53 2:16 30 !%-a600
- - - - - -
Km 2:16 33 60 -7al 5xl

- - - - -
KEi3 2:16 I?0 57 -ml MO

K46 1:05 35 57 -33 ccl
- - - - -

K46 1:05 33 a -700 560
----pm

K46 1:05 3.3 57 -500 503

KK53 2:16 1 32 1 56 1 600 1 3% 1

K46 CO5 35 55-633330
- - - - - -

K46 1:05 33 60 603 250
- - - - - -

K46 1:05 33 60 -700 l&l KK53 1 2:17 1 38 1 58 1 -500 1 103 I

K46 1 1:05 1 3 1 51 1 do0 1 100 1

TAB.LE 5.68
DYlE :0-M

&B&V:. 6 I& &‘57 Kl’i.

F!cLoT :2

TABLE J..66
mm :a-2884

CFlSATIa:  6 IEKXE AFPKM 57 ICTS.

PlllYr :2

RAlEoF m
EVENTTIME T El (%I 1i$’P---P
KK52 2:12 33 60 -503 600P-v-F-
KK52 2:12 20 55 -Ku 510---_I__--
KK52 2:12 28 57 -lax 383-P-P--
KK52 *2:12 28 55 -loo0 250P---P-
m2 2:12 32 57 -700 210v-P--Y
KK52 2:12 40 55 -6al 50

293 30 59
-v-
923 3l 60

- - -
293 28 55

KK%

Klz54

K54



TABLE J.69
MTE :8-284
@ERATIN 6IEWEApAM9cH57Kl-S.

Pmr :2

KK55

Km

‘llME--
2~27 32 57

- - -
2:27 40 58

KK55

KE5

KK55 2:27 1 32 1 57

1 IN55 1 298 1 32 1 55

1 IN55 1 2:2a 1 38 1 57

RAlEW ALT

(%I {L$’
- -
-500 660

- -
600 550

- -
-KJJ 483

- -
-500 410

- -
-700 320

- -
-7al 23

- -
-m 160

- -
600 Bo

TABLE 5.70

MlE :8-28434

CPlJUTIm:  6DBXEEApREQAcH57K’l’S.

FTLDr :2

RATEOF Al3

TABLE 5.71
DAE :8-W

(IPWTIUV:  6IEREEAEKA4CH57KlS.

PIDT :2

KK57 2% 40 54
- - - -

KJc57 296 28 52
- - - -

Klz57 2% 3 57

IKK57)2:361An
KK57 “236 35 56

- - - -
KK.57 2:37 34 57
-P-P

KK57 2~37 40 57

( KK57 1 2:37 1 35 1 52

RATECF Au
(%I

NJ
m)--

0 782
- -
-603 593

- -
-703 490

- -
-7al 420

- -
-700 333

- -
-643 2%

- -
-6al 180
--

-500 90

TABLE 5.72
IMIE :a2E3-84

PILd : 1

EvmrTlMF---
MS7 1:09 N/A

- - -
w&7 1:lO N/A

- - -
w&7 “1:lO 28

- - -
M7 I:10 18
-~-

wb7 1:lO 33

RAlEoF AIT
(El (% ET---

56 -12ul 520
- - -

43 -1mJ 370

43 -1m 240
---

43 -lax 110
- - -

40 -333 83



TABLE 5.73 TABLE 5.75
Ml-E :8-28-84 DAlx :a28-84
cPE?Anm:  E3a.L qnEr APFKAal110  m 45 m. cPERATIa:  8FLL qlIEr ma 110 RI 45 lcrs.

PILOT :l PILUF : 1

1 iw 1 1:13

ml8 I:13
- -

WI8 1:14
- -

MC3 1:14

,I M8 1 1:14

8

7

10

9

10

RATEOF ALT

CCL, 1ig’
- - -

90 -1103 703
- - -

83 -12crl %I
- - -

70 -lam 380
- - -

58 -1200 260
- - -

45 -1033 la,

TABLE 5.74
DAm :a2884
aT%YrIa: BEI.LqJErAPFftmx11oTo45m.

PIUT :l

l3vENr TINE
- -

M49 1:18
- -

MS9 1:18
- -

M49 1:18
- -
M49 1:19
I-,-

la9 *1:19
- -

Ia9 1:19
- -

Ia9 1:19

RATEOF ALT

70 i% tC& I%’
---e
M 100 -xl ml
P--P

8 85 -1030 690
- - - -

8 70 -lam 5x
- - - -

7 57 -1303 400
- - - -

10 50 -1lal 2%
A - - -

18 40 -1m 120
P--P

55 37 -m 80

I---- E?mrTlME 7 0
I450 I:22 55 98
- - - -
Mxl 1s 10 80
- - -
m 1:23 8 60

I-~ Eo 1 1:23 ) 10 1 57

Iw1*1:23115150

RAlEcF Alx
6% I$’--
0 83

- -
-Ku 72u

- -
-1033 Krl
- -
-10x 480

- -
-11a, 320

- -
-ml 200

- -
-700 80

TABLE J.76
DAlE :a2844
OPERATlai: B!zf.LqJlErAFFRMIl11om45m.

Pllm :l

M51 1:28 5 78 -1103 570
---p-p

M51 1:28- 7 62 -10x 440
---p-p

M51 *1:28 22 57 -lam 340



TABLE 5.77 TABLE Ji79

Mm :a2844

BEIu\TIcN: mL gJlEr ma 110 ltl45 KTS.

PIUIT :2

DATE :8-28-84

(XmYrIav:  BFZL qJIEr AppIEoAcH 110 lo 45 Krs.

PIUX :2

FM8 2:40 7 83 -1003 550
- - - - - -
M4%? 2:41 5 74 -1100 400

- - - - - -
btEa *2:41 5 58 -1m 240

0 803
- -

-KJ~ 670
-m

-12ul 533

83

xl

Ml% 1 2:41 1 30 1 40 1 -8X 1 140 1 MW 1 .2:48 1 18 61 -1200 1 42fl 1

MB3 1 2:41 1 Xl 1 40 1 -500 ) 70 1 IMa 1 Q48 1 20 44 -1m 290
- -
-8x 203

- -
4333 110

mm 2:48 33

ml I
- - -

2:49 33

42

38

WYxl 1 2:49 1 50 xl -ml f3 I

TABLE 5.80TABLE 5.78
DAlE :a284MlF, :a2834

(BERATI(N: mLqlIErAFPmaf11olD45Icls,

PIl.m :2

(lzm?Anm:  E.nLqJIErAPm4af11om45Krs.

PIUX :2

livmrTlME %I {i$)------
Ml 2:52 10 85 -1203 580

- - - - - -
MS1 2:52 17 70 -8x 470

1x11 %;5Zp1 11 1 52 1 -1203 1 350(Giq it44 ( 15 1 60 1 -Km ! 4x) (

km 2:53 18 42 -1300 2!B
- - - - - -
WC1 2:53 30 42 -1200 110
- - - - -
lwil 2s N/A 43 0 70

ME4 %!A4 20 50 -Em 320
----F
la59 2:44 28 40 -1m 190

- - - - - -
m59 2:44 30 43 600 lcxl

- - - - - -
M69 2:44 50 38 -500 70



TABLE 5.81
DATE : a-2884

mnm: EaLQJIErAFfKAcH11om45m.

Pllm :2

I MS2

AM%2

Ia2

I+%2

MS2

m2

2:s 22 100 -1m 760
.----

2% 10 70 -1100 620
.----

2% 12 62 -1m MO

Yk56 12 53 -la33 3a
.-----

2s 19 41 -1x0 230
.----

2:s 32 40 -703 120

1 l&2 1 2:57 1 &I 1 42 1 -500 1 70



APPENDIX K

Flight Engineer Log

The flight engineer log is the real-time on-board log of the helicopter's
instruments. The data was taken manually at centerline center for each
event and includes:

Main rotor torque in percent,
Indicated airspeed (TAS) in knots,
Rate of climb/descent in feet per minute,
Altitude above ground level (AGL) at center line center (CL-C), and
Additional comments.



TABLE K.l.l

FLIGHT ENGINEER LOG

TEST DATE: 8/27/84

EVENT M/R (%I IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM) (AGLWL-c COMMENTS

A 88 117 0 490
A2 85 117 0 490
A3 85 117 0 490 727 Tb
A4 84 117 0 490
A5 87 117 0 490
A6 85 117 0 490
A7 86 117 0 490 NO CAMERAA8 85 0 490 II
G9 90 117 0 984
GlO 88 117 0 984
Gll 90 117 0 984
612 90 117 0 984
613 86 117 0 984
614 87 117 0 984
615 86 117 0 984
G16 88 117 0 984
H17 100 125 0 492
H18 100 130 0 492
H19 100 130 0 492
H20 100 130 0 492
H21 100 130 0 492
122 70 104 0 492
123 72 104 0 492
124 70 104 0 492
125 70 104 0 492
I26 68 104 0 492
527 62 91 0 492
528 64 90 0 492
529 59 88 0 490
530 62 92 0 480
531 61 90 0 492
C32 22 57 700 440
B33 100 57 1200 400 - RPM DROP
c34 35 57 600 440
B35 100 57 1500 440 - RPM DROP
C36 30 57 800 440
B37 100 57 1100 400 - RPM DROP
C38 25 57 700 440
B39 100 57 1500 400 - RPM DROP
c40 35 57 500- 450

- RPM DROP380B41 100 55 1400+
C42 45 55 400- 410
B43 100 50 1200+ 410 - RPM DROP
C44 38 53 700- 400
B45 100 52 1300+ 400



TABLE K.1.2

FLIGHT ENGINEER LOG

TEST DATE: 8/27/84

EVENT M/R (Xl IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) c/D (FPM) (AGL')cL-c COMMENTS

C46 28 57 600- 440
B47 100 57 1600+ 400 (RPM)
C48 18 60 900- 400 RPM + (102%)
B49 100 57 1200+ 380
C50 32 57 500 420
B51 100 54 1200 400 (97% Nr)
B52 100 55 1500 400 97%

HEADING
E300 12 0 300
E301 30 0 300
D300 30 300
E345 12 345
D345 30 345
E030 30 030
DO30 30 030
E075 12 075
El20 31 120
El65 12 165
D165 30 165
E250 12 250
E250 12 250
F250 84 5’
F300 85
F345 85



TABLE K.2.1

FLIGHT ENGINEER LOG

TEST DATE: 8/28/84

EVENT M/R (%> IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D (FPM) (AGL')CL-C COMMENTS

AA-1 86 118 0 490
AA-2 86 117 0 480_ -
An-4 00 11,
AA-5 84 117 480
AA-6 86 118 0 500
AA-7 84 117 0 480
AA-8 85 117 0 480
cc-9 25 57 700 400
BB-11 100 58 1200 480
CC-12 26 58 700 440
BB-13 100 60 1250 480
cc-14 22 55 900 400
BB-15 98 57 1100 440
CC-16 27 58 800 420
BB-17 97 58 1050 440
CC-18 32 57 700 375
BB-19 97 1100 500 1OO'AT ROTATION57
CC-20 32 57 700 440
BB-21 100 57 1200 500 1OO'AT ROTATION

, CC-22 36 57 800 390
BB-23 100 60 950 520 100' AT ROTATION
CC-24 29 57 750 440
BB-25 100 62 1000 490 100' AT ROTATION

SWITCH PITJOTS
AZ26 85 '117 0 490'
AZ27 88 119 0 530' COMP. ALT. STG
AZ28 87 119 0 520'
AZ29 86 117 0 525'
AZ30 88 117 0 530'
cz31 32 57 650- 430
BZ32 100 57 1200+ 450
cz33 30 58 800- 440
BZ34 100 56 1300+ 445
cz35 28 57 700- 400
BZ36 100 57 1200 480
cz37 27 62 750 440
BZ38 100 57 1000 450
cz39 30 55 650 380
BZ40 100 55 1400 480
KZ41 32 56 700
KZ42 28 57 750 460
KZ43 33 56 600 400
KZ44 27 58 650 440
KZ45 29 55 600 400
KZ46 35 75 600 400



TABLE K.2.2

FLIGHT ENGINEER LOG

TEST DATE: 8128184

EVENT M/R (2) IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) c/D (FPM) (AGL')CL-c COMMENTS

M47 18 45 1000 300 NR+
M48 05 70 1200 450 NR+
M49 09 54 1300 350 NR+
M50 8 58 1200 450
M51 12 0 0 400

P- DAVE CP- BOB
KK52 28 57 700 360
KK53 36 57 700 350
KK54 28 60 750 375
KK55 22 55 700 390
KK56 20 56 700 375
KK57 34 55 700 375
MM58 6 65 1200 375 NR+
MM59 20 50 900 375
MM60 28 50 900 350
MM61 20 50 850 400
MM62 14 60 950 450



TABLE K.3

FLIGHT ENGINEER LOG

TEST DATE: 8/29/84

EVENT M/R (X> IAS RATE OF ALTITUDE
NUMBER TORQUE (KTS) C/D @PM) (AGL')CL-C COMMENTS

BY-l 60 1000 800 98% RPM
CY-2 60 800 700
RY-‘3 6f-l 1 m-m 75n

BY-5 60 1300 730
CY-6 55 600 600

EY120 13% 73 F
DY120 30% 7i i
EY165 13% 73 F
DY165 30% 73 F
EY210 13% 73 F
DY210 30% 73 F
DY.255 13% 73 F
EY300 30% TIME MARK 953 00 SEC 73 F
DY300 13% 73 F
EY345 30% 73 F
DY345 13% 73 F
EY030 30% 76 F
DY030 30% 76 F
DY075 30% 76 F
DY120 30% 76 F
BY-7 100% 60 1200 1000
CY8 35% 55 700 700
BY9 100% 55 1000 1000
CYlO 34% 56 700 700
BY11 100% 57 1100 1150
CY12 34% 55 650 700
BY13 100% 55-70 1200 1200
CY14 32% 56 700 700
BY15 99% 55 1100 1200
CY16 34% 58 600 700
BY17 98% 57 1000 1200
CY18 32% 57 600 700
AY19 117 490
AY20 84% 115 440-490
AY21 88% 118 450-490
AY22 86% 120 460-500
AY23 88% 122 520-550
AY24 88% 118 510-520
AY25 90% 119 490-590
AY26 80% 119 520-540
AY27 82% 118 530-
AY28 84% 118 510
AY29 88% 117 530
AY30 88-92 115 540



APPENDIX L

Summary EPNT, Certificatjon  Levels

The summary EPNL certifjcation level tables show EPNL data for each test
run in a series at three microphone sites: right sideline, centerline
center, and left sideline. Averages are presented for each test run as
well as for each microphone site. Most importantly, an average for the
whole series is presented; that number represents the EPNT, certification
number. The standard deviation and the 90% confidence level (C.I.) are
also presented, both by microphone and for the three-microphone average.



TABLE L.l

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-27-84

OPERATION: 150 M FLYOVER--TARGET  IAS= KTS--0.9 VH

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

Al 86.60 87.20 87.40 87.07
A2 86.60 87.20 87.20 87.00
A4 86.60 87.20 87.90 87.23
A5 85.50 86.60 87.10 86.40
A6 86.30 86.60 87.10 86.67
A7 86.30 86.30 87.20 86.60
A8 86.30 86.80 87.40 86.83

AVERAGE 86:31 86.84 87.33 86.83

STD.DEV. 0.39 0.36 0.28 0.29

90% C.I. 0.29 0.27 0.21 0.23

TABLE L.2

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 150 M FLYOVER--TARGET  IAS= KTS--0.9 VH

PILOT: 1

EVENT RIGHT
NUMBER SIDELINE

AZ27 86.70 87.70 87.80 87.40
AZ28 86.40 87.90 87.80 87.37
AZ29 86.10 87.70 87.50 87.10
AZ30 86.00 87.60 87.70 87.10

AVERAGE 86.30

STD.DEV. 0.32

CENTER
SITE

87.73

0.13

LEFT
SIDELINE

87.70

0.14

AVERAGE

87.24

0.16

90% C.I. 0.37 0.15 0.17 0.22



TABLE L.3

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 150 M FLYOVER--TARGET  IAS= KTS--0.9 VH

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

AA2 86.40 87.60 87.30 87.10
AA3 86.60 88.20 87.20 87.33
AA5 85.60 87.00 87.30 86.63
AA6 86.40 87.40 87.10 86.97
AA7 85.20 87.40 87.20 86.60
AA8 86.80 87.10 87.70 87.20

AVERAGE 86.17 87.45 87.30 86.97

STD.DEV. 0.63 0.43 0.21 0.30

90% C.I. 0.51 0.35 0.17 0.27

TABLE L.4

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-29-84

OPERATION: 150 M FLYOVER--TARGET IAS= KTS--0.9 VH

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

AY19 88.80 86.10 88.40 87.77
AY20 88.00 87.10 88.30 87.80
AY21 87.70 86.90 89.00 87.87
AY22 NA 86.50 NA 0.00
AY23 87.60 87.50 89.00 88.03
AY24 NA 88.00 NA 0.00
AY25 87.60 87.40 89.00 88.00
AY27 NA 87.60 89.00 0.00
AY28 85.80 86.60 88.30 86.90
AY29 87.30 87.00 88.00 87.43
AY30 85.70 86.70 88.40 86.93

AVERAGE 87.31 87.04 88.60 87.59

STD.DEV. 1.06 0.56 0.40 0.45

90% C.I. 0.71 0.30 0.25 0.33



TABLE L.5

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-27-84

OPERATION: TAKEOFF--TARGET  IAS= KTS--I&O

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

B33 87.00 86.50 86.60 86.70
B37 NA 86.10 87.10 0.00
B39 86.70 86.80 87.50 87.00
B41 86.00 86.30 86.90 86.40
B43 85.70 87.40 85.70 86.27
B45 85.90 87.00 87.00 86.63
B47 86.40 87.30 87.30 87.00
B49 86.50 86.70 87.20 86.80
B52 85.70 86.20 86.70 86.20

AVERAGE

STD.DEV.

90% C.I.

86.24 86.70

0.48 0.47

0.32 0.29

86.89 86.62

0.53 0.31

0.33 0.22

TABLE L.6

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: TAKEOFF--TARGET IAS= KTS--1CAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE

BZ32 86.00 86.20 87.40 86.53
BZ34 86.50 86.30 87.50 86.77
BZ36 85.90 86.70 87.70 86.77
BZ38 85.50 86.30 86.70 86.17
BZ40 85.70 86.50 87.60 86.60

AVERAGE 85.92 86.40 87.38 86.57

STD.DEV. 0.38 0.20 0.40 0.25

90% C.I. 0.36 0.19 0.38 0.26

AVERAGE



TABLE L.7

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: TAKEOFF--TARGET IAS= KTS--1CAO

PILOT: 2

EVENT RIGHT CENTER LEFT '
NUMBER SIDELINE SITE SIDELINE

BBll 86.60 88.40 87.80 87.60
BB13 86.40 88.80 88.30 87.83
BB15 87.00 87.10 86.70 86.93
BB17 86.40 87.00 86.40. 86.60
BB19 85.70 86.60 86.40 86.23
BB23 86.50 88.50 87.60 87.53
BB25 87.00 87.70 87.80 87.50

AVERAGE 86.51 87.73

STD.DEV. 0.44 0.86

90% C.I. 0.32 0.63

AVERAGE

87.29 87.18

0.77 0.59

0.57 0.47

TABLE L.8

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-29-84

OPERATION: TAKEOFF--TARGET IA%57 KTS--1CAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE

BY3 87.80 88.40 88.40 88.20
BY5 87.20 89.10 88.50 88.27
BY9 87.30 89.30 90.10 88.90

BY11 87.00 88.40 NA 0.00
BY13 87.50 88.30 88.30 88.03
BY15 87.20 92.40 89.60 89.73
BY17 87.50 89.90 88.80 88.73

AVERAGE 87.36 89.40, 88.95 88.64

STD.DEV. 0.26 1.45 0.73 0.63

AVERAGE

99% C.I. 0.19 1.06 0.60 0.57



TABLE L.9

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-27-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS= KTS--1CAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE

C32 91.90 91.30 NA 0.00
c34 91.10 92.90 88.10 90.70
C36 91.70 91.90 NA 0.00
C38 91.70 93.00 NA 0.00
c40 90.40 93.70 87.90 90.67
C42 88.90 93.00 87.40 89.77
c44 90.60 93.00 87.10 90.23
C46 92.40 92.70 86.60 90.57
C48 90.50 90.60 86.50, 89.20
c50 90.80 92.50 86.90 90.07

AVERAGE 91.00 92.46

STD.DEV. 1.00 0.93

90% C.I. 0.58 0.54

AVERAGE

87.21 90.17

0.62 0.55

0.45 0.43

TABLE L.10

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS= KTS--1CAO

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

cz31 90.40 93.00 87.60 90.33
cz33 90.80 93.00 87.00 90.27
cz35 91.70 93.00 86.40 90.37
cz37 90.90 92.60 85.90 89.80
cz39 88.40 92.10 87.80 89.43

AVERAGE 90.44 92.74 86.94 90.04

STD.DEV. 1.23 0.40 0.80 0.41

90% C.I. 1.18 0.38 0.76 0.44



TABLE L.ll

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS= KTS--1CAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

cc10 92.10 92.90 85.70 90.23
cc12 90.90 92.90 86.10 89.97
cc14 88.50 90.40 NA 0.00
CC16 90.40 90.40 85.00 88.60
CC18 90.80 93.40 85.80 90.00
cc20 91.80 92.90 87.00 90.57
cc22 90.10 93.50 88.70 90.77
CC24 91.50 93.20 86.40 90.37

AVERAGE 90.76 92.45 86.39 90.07

STD.DEV. 1.14 1.29 1.19 0.71

90% C.I. 0.76 0.86 0.88 0.56

TABLE L.12

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH--TARGET IAS= KTS--1CAO

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

CY2 90.70 92.10 86.10 89.63
CY4 92.10 92.90 .87.20 90.73
CY6 91.20 92.80 NA 0.00
CY8 92.10 92.80 87.60 90.83

CYlO 92.30 93.60 86.90 90.93
CYl2 91.90 92.30 86.70 90.30
CY14 92.60 92.80 87.10 90.83
CY16 90.60 93.30 87.90 90.60
CY18 89.10 92.60 87.40 89.70

AVERAGE 91.40 92.80 87.11 90.45

STD.DEV. 1.11 0.46 0.56 0.52
.'

90% C.I. 0.69 0.28 0.37 0.37



TABLE L.13

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--NO GUIDANCE

PILOT: 1

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE AVERAGE

K41 91.80 93.10 86.50 90.47
K42 92.10 93.00 86.70 90.60
K43 90.60 92.30 87.00 89.97
K45 91.10 93.30 87.10 90.50
K46 90.20 93.20 87.90 90.43

AVERAGE 91.16 92.98 87.04

STD.DEV. 0.80 0.40 0.54

90% C.I. 0.76 0.38 0.51

TABLE L.14

SUMMARY EPNL CERTIFICATION LEVELS (DB)

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH--NO GUIDANCE

PILOT: 2

EVENT RIGHT CENTER LEFT
NUMBER SIDELINE SITE SIDELINE

KK52 89.40 90.30 84.90 88.20
KK53 90.60 93.40 86.50 90.17
KK54 90.60 92.40 86.90 89.97
KK55 91.40 90.60 86.00 89.33
KK56 90.50 89.90 84.70 88.37
KK57 91.70 92.40 87.20 90.43

AVERAGE 90.70 91.50 86.03

STD.DEV. 0.80 1.42 1.04

90% C.I. 0.66 1.17 0.85

90.39

0.25

0.26

AVERAGE

89.41

0.95

0.85



APPENBIX M

A-Weighted Time Histories

Slow-response A-weighted time his,tories for the centerline microphone
location are contained in this appendix. Other time histories are on
file. The x-axis is time in seconds. Each segment between the heavy
black vertical lines equals 12 seconds. The y-axis shows A-weighted sound
level in decibels. Each segment between the heavy black horizontal lines
is 5 dB. A reference value of 70 dR is marked on each graph. A dark
horizontal line was drawn to indicate a 10 dB drop from the peak noise
level. Tables are presented for each test run, in alphabetical order.



TABLE M.l ;

Al A2

A-WEIGHTED TIME HISTORIES
TEST SERIES A

150 m. FLYOVER -- TARGET I&'117 kts. -- 0.9Vh

A5

A3

time

.AL i
(dB) .

7Q-. ',

A4
AL;. ;
(dB) ; ~~ ,

time 1% time



AA1

AA5

TABLE Mo2

A-WEIGHTED TIME HISTORIES
TEST SERIES AA

150 m. FLYOVER -- TARGET IAS 117 kts. -- 009 Vh

AA2 AA3

AA6 AA7.

AA4

1 2 s time

AA8

$2~ 'time



TABLE M.3

A-WEIGHTED TIME HISTORIES
TEST SERIES AZ

150 m. FLYOVER -- TARGET IAS 117 kts. -- 0.9 Vh

AZ26

AZ29

AZ27 AZ28

AZ30



TABLE M.4

A-WEIGHTED TIME HISTORIES
T E S T  S E R I E S  B

TAKEOFF -- TARGET IAS 57 kts .  - -  ICAO

833 B37B35

_ _I__- -....
t ime time ’12s ' t i m e

B39 B41 843
I __ ._.. __^_ :-.

i
: :.

.- ; .’

4f.l

j

: 1
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j 1 ,i:4,.e
. ;-.L, i ._.. L.:.-
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..: .* -. ;..._. *-;;.. ..-.:5 ::’ T.Ill.; -yy-- /

’ .i ., .!I;., .!. 1.: i i-r .: ’
‘1 j ; : ;.j.; i : :. i j :

,.._  L _: : ._‘,.... - A-- ‘.
12s t ime

-!
i :./

: ,I
, :..I  j I.

t 34

12% t i m e12% time



TABLE M.5

B45

A-WEIGHTED TIME HISTORIES
TEST'SERIES'B

TAKEOFF -- TARGET IAS 57 kts. -- ICAO

B47

12% time

B51'

12$ time

time

B52

12s time

12s time



TABLE M.6

BBll

A-NEIGHTED'TrME HISTORIES
TEST'SERTES'BB.

TAKEOFF' -- 'TARGET' IAS; 57. kt$: --.'ICAO"'

12s t ime

BB17

BB23

BB13

BB19

BB15

BB2 1

)- .:

BBi5 .



TABLE M.7

A-WEIGHTED TIME HISTORIES
TEST SERIES BY

TAKEOFF -- TARGET IAS 57 kts. -- ICAO

BY1 BY3

BY9

time

BY11

.
?:...
, ! .-

-.

T
) ,

iii

1

, ’ /.
i .! L

time

BY7

BY13

time



TABLE M.8

~Z32

A-WEIGHTED TIME HISTORIES
TEST SERIES BZ

TAKEOFF -- TARGET IAS 57 kts. -- ICAO

BZ38

BZ34
BZ36

(,’ ‘.-; ‘.“I”
f .i.’. ..,i I

f. ,.j
1 \

.j
I ” !. _.I ..,iL-.l . _ ..I_. _A---.

'12s' time

BZ40



TABLE Mi

C32

A-WEIGHTED TIME HISTORIES
TEST SERIES C

6 DEGREE APPROACH -- TARGET IAS 57 kts. -- ICAO

C38

: I

I

i..
time

c34

I"““AL 1. : i. /
(dB) I.,..r-~ .--. _ .,..! ,_.,  .;!'.' 4.

AL ,;
(dB) I

C36

I : C42



TAZLE  M,lO

c44
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70 ,-,......j.......  j . _f.. ,.
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A-WEIGHTED TIME HISTORIES
TEST SERIES C ',

6 DEGREE APPROACH'-- TARGET'IAS 57. kts. -- ICAO

!
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1
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TABLE M.ll

A,-WEIGHTED'TEbjE  HI3TORIE3
TEST'SERIES'CC :

6 DEGREE APPRQACH‘I-'TARGET.~AS  57 ktir,+.XAO

AL .,
(dB)-'
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time '
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TABLE M.12'

A;;WEIGHTED  TIME HISTORIES
TEST SERIES CY

6 DEGREE APPROACH -- TARGET IAS 57 kts. -- ICAO

AL :‘:-..-
1
A-. .

(dB)‘; : ’ i ’ :
i._-,.. /I

”
70. ; -;" ;..: :

/: ;,I...? I./ ̂ . ;_/:.

r'1

j .,
1 ,. ,.. ~.

i
i. - - .-- 8

12s

CY4

time

time



TABLE'M.13'

70

.I :. - ._ __

: . 1.
12s

A-WEIGHTED TIME HISTORIES
TEST SERIES CZ

6 DEGREE APPROACH -- TARGET IAS 57 kts. -- ICAO

70

time

time

time



APPENDIX N

Air to Ground Propagation Analysis Tables

The tables that follow compare each of the 150 meter level flyover test
series (that is, A, AZ, AA and AY) to the 300 meter level flyover test
series (G) for the AL, EPKL, SEL, PNLT
data for centerline center, sideljne le tI

, and PNL metrics. As measured
, and sideline right microphone

sites are given along with the sample size, average, and standard
deviation. A-weighted average of the three microphones is computed and
the change in dR is calculated. Finally, the propagation constant (K) is
calculated and given at the bottom of each table. The reader may consult
Section 8.8 for a full description and summary of the analysis.



TAW N.4.1

lb 11 11
AvGAb 76.9 77.1 77:: 77.23

.SD lEv= 1.4 1.1 1.1

N= 7
AVGALP 70.6 70.; 70.; 70.60

smlEv= .7 .6 .7

KF AWm(994l477) Aas = 6.63

E= 6.63/.319

lb 20.79

TAEJ?a N.4.2

ME5 mc 1 MIc4 litFirm
l&ANAL3 AvwA(;F,

EO%b) AEPPNLP b 07.7 10 07.9 11 88:: 88.04
sDm= .7 .7 .6

~O%Vh) AK & 83.; 82.; 83.; 83.30
SlDmv- .2 .4 .3

ICP Aae/m(994/477) Aas - 4.74

lb 4.741.319

E= 14.87



TARE N.3.5

mL
apERATIcN ME5 mc1 mc4 wlIKmED
MFANm AVISAGE

N= 4 4 4
AVGPNL= 88.4 89.6 88.8 88.93
slDDEv= 1.2 .6 .3

N= 7 7 7
AVGFTiL= 82.4 82.1 82.6 82.37
SlDDEY= .4 .5 .7

K= Ad~/m(994/469) ACIEI = 6.57

K= 6.57/.326

K= 20.13



TABLE N.3.3

SEL
mTIm me5 MICl Iac4 i+iEKmm
MELWALT AVIBAGE

N= 4 4 4
AVGSJ&= 83.6 84.2 83.9 83.90
SIDIEV= .4 .3 .4

It= 7
AVG!SEb 80.5 79.; 80.40
SIDDEV= .3 .4 .3

K= Ac~./rrx:(994/469) Aa= 3.50

K= 3.w.326

K= 10.73

FIKIM
aJl3ATIa MC5 MICl MIc4 wExx.im
MEANALT AVRAGE

sIxmA N= 4 4
469' (0.9Vh) AVG FiW.M= 89.5 90.7 90.07

slDDEv= 1.3 .8 .3

SERIESG 7 7 7
994' (0.9Vh) AVG IWit 83.6 83.4 83.8 83.60

SlDDEY= .4 .7 . .6

K=AdB/LM:(994/469) ACIB = 6,47

Kc 6.47/X6

K= 19.82



TAl4JZ N.3.1

AL
mTIm Mtc 5 MIC 1 MTc4 wEm-nED
MFANAu AVERAGE

N= 4 4 4
AVG Al,= 76.1 76.9 76.4 76.47

SlD DEY= 1.2 .6 .3

~O%Vh) AVGAk N= 70.6 7 70.3 7 70.9 7 70.60
SlDDEY= .7 .6 .7

K= A~EJ/I.E(CEW~CI) ALdB = 5.87

K= 5.87/.326

K= 18.00

TABLE N.3.2

(I.PmAnm m5 MIC 1 ME4 wE3xm
MANALr AVERAGE

N= 4 4 4
AVG@NL= 86.6 87.7 87.3 87.20
SlDIEV= .7 .2 .3

N= 7 7 7
AVGRWi= 83.3 82.9 83.7 83.30
SlDIEV= .2 .4 .3

K=AdB/La3(994/469) Aa= 3.90

K= 3a.326

K= ll.%



TARE N.2.5

ME5 ME1
PNL

MIc4 WEIm
AVIWZE

N= 6 6 6
AVGPNk 89.9 90.2 90.1 90.07
SDlJEY= .5 .5 .5

‘N= 7 7 7
AVGPNk 82.4 82.1 82.6 82.37
slDDJIv= .4 .5 .7

K= Ac1~3/rrx:(9!W425) Ac1~=7.70

K= 7.7/.303

K= 20.87



TAIXE N.2.3

SE
clmmm MIC 5 ME1 MIC 4 WEEGHIED
MEINALT AVEUGfI

N= 6 6 6
AVG SELF 85 85.2 85.5 85.23
SlDDEY= .4 .5 .3

N= 7 7 7
AVGSfL= 80.5 79.9 80.8 83.40
SlDDEY= .3 .4 .3

K= A&I / IIX: ( 994/425 > Aa = 4.83

K= 4.831.369

K= 13.1

TABLE N.2.4

olJERAnm MIC 5 MICl MIC 4 wIcmrED
MALT AVERUX

!!iI%nEAA N= 6 6 6
425’ (0.9Vh) AVG FNL7M= 91.1 91.3 91.2 91.20

SlDDEY= .6 .5 .5

SIEIBG
994' (0.9Vh) AVG R&t 83.;

7 7
83.4 83.8 83.60

SlDEV= .4 .7 .6

K= Ac~/m(994/425) Lm=7.60

K= 7.6/.369

K= 20.6



TABLE N.2.1

LEYELFLYUVJBFl?OPAG4TICll-All

AL
oFT&Km MIc5 ME1 mc4 wJiKmxD
MIIANALT AVERAGE

N= 6 6 6
AVG ALi= 77.6 77.7 77.9 77.73

SlDDEIV= .5 .5 .5

N= 7 7 7
AVGATi= 70.6 70.3 70.9 70.60

SlDDEV= .7 .6 .7

K= Ac~/~m(994/425) &B = 7.13

K= 7.13/.369

K= 19.33

TABLE N.2.2

OPERATIm MIc5 Mrcl MIc4 wJza-mD
ME4NAI.3 AVEXAGE

~O%h) AVGEWF N= 88.1 6 88.5 6 88.7 6 88.43
SlDDEX= .2 .5 .3

N= 7 7 7
AVGEFIb 83.3 82.9 83.7 83.30
SlDDEV= .2 .4 .3

K= Acu3/m(994/425) ACB = 5.13

K= 5.13/.369

K= 13.91



TABLE N.1.5

LEVFLlWOVE%pIEopAGATIoN-PNLI

oPERAma
MEIANALT

Mtc5 ME1
FNL

ME4 wEImlm
AVIBAGE

N= 7 7
AVG PNL- 89.9 90.4 90.10
SlDJEV= .6 .4 .5

SERT%SG N= 7 7 7
994' (0.9vh) AVGPNJF 82.4 82.1 82.6 82.37

STDDEY= .4 .5 .7

K= A~B / KG (994/417) AdB = 7.73

K= 7.73/.337

K= 20.50



TAEU N.1.3

LEVELFLYOVEPRCPAGATIClV-SEL

SERllSA-1XMLEO(O.~)F'DDI'1
SERIESG-3OCMLFO(O.WIH)PMI'1

EEL
ctT&wm MIc5 MICl ME4 wIcKmEl
I4ElNA.m AVERAGE

.ZERIJSA' N= 7 7
417' (0.9vl-l) AVGSEL 84.7

84.;
85.3 84.97

STDDEV= .5 .4 .4

N= 7 7 7
AVG SE $3.5 79.9 80.8 \ 83.40

SlDDEY= .3 .4 .3

K= bdB / LLX: (9%/417) ACIEI = 4.57

K= 4.57/.337

K= 12.11

TAEE N.1.4

OBWATICN MIc5 ME1 MIC4' WEI-
MEMJAU AVISAGE

~O$Vh) AWLit 91.2' 91.: 91.: 91.30
!XDDEV= .7 .4 .7

~O$Jh) AVG FIJLZ 83.: 83.: 83.: 83.60
SlTJDEY= .4 .7 .6

K= ACB / LfX (W/417) ACB = 7.70

K= 7.70/.337

K= 20.41



TABLE NJ.1

(IElmTIm MIc5 ME1 Mrc4 &Q?llD
MEANAl AVERACE

N= 7 7
AVGAb 77.5 77.5 78.: 77.70
SlDDES’= .8 .4 .5

N= 7 7
AVGALr= 70.6 70.3 70.; 70.60
SlDDEY= .7 .6 .7

K= aaB/LE(994/417) Ad8 = 7.10

K= 7.u.377

K= 18.83

TAEU N.1.2

MIc5 ME1 MIC .4 WEI-
AlEl?AGE

~O$Vh) AVGFPNL= N= 88.1 7 88.; 88.5 88.30
SJ.llIEV= .5 .5 .4

~O%Vh) AElR&= N= 83.3 7 82.9 7 83.5 83.30
smlEv= .2 .4 .3

K= Aa / UE ( 994/417 > Acm = s.oo
& 5lL377

K= 13.26

.



TABLE N.4.3

SE4
(PEXATION MIc5 MIC 1 ME4 ltlm7.m
MEANAl. AVEAGE

N= 11 11
AVGSG 84.3 84:: 85.1 84.60
SlDDEY= .6 .7 .6

I& 7 7
AVGSL 80.5 79.; 80.8 80.40
SIDIEV= .3 .4 .3

K= AaB/m( !W477) Aa= 4.20

K= 4.2/.319

K= 13.17

TAHE N.4.4

apwATIoN ME5 ML-C 1 ME4 WEr..
mANm AVERAGE

zO!&h) AVG& 90.4 11 & 91:: 90.90
sI.D llEx= 1.2 1.1 ’ 1.1

~O%vh) AvG& 83.: 83.4 7 83.: 83.60
SlDDEX= .4 .7 .6

IG= Ad~i/IIx3(9%/477) AdB=7.r,

& 7.3/.319

Ki= 22.89



TAIXE N.4.5

ME 5 ME1
FNL

Mrc4 wEIt-
AVERAGE

N= 11 11
AVGPNLF 89.4 90.3 89.77
SlD Ias 1.4 1.1 1.1

lb 7 7 7
AVGPNLF 82.4 82.1 82.6 82.37
sIDDEJJ= .4 .5 .7

K= AcWm(994/477) A&! = 7.40
K= 7.4/.319

K= 23.21



APPENDIX 0

Empirical Propagation Coefficients

This appendix contains the empirical propagation coefficients indexed by
emission angles. The average propagation constant for each of the three
static tests--hover-in-ground, flight idle and ground idle--is also
given. Data are presented for static operations conducted on two
different days over soft and hard surfaces 150 meters and 300 meters from
the helicopter.

fiU.8. QOVERNMENT PRINTINQ  OFFICE: 1 g g 5 4 5 1 g 15 2 0 5 12



TABLE 0.1

DATE: 8/27/84
EMPIRICAL  PROPAGATION  CONSTANTS (K)

for soft sites (4H&6H)

-----------------------------------------------------------------------
EMISSION HIGE FLT.IDLE GND.IDLE

ANGLE K K K
-----------------------------------------------------------------------

0 18.33

45 37.67

90 31.33

135 36.00

180 42.33

225 36.00

270 37.00

315 27.33

---------
AVERAGE 33.25

DATE: 8/29/84

21.33

35.67

22.33

23.67

30.33

32.67

16.00

19.67

----we --VW--
25.21 26.i9

TABLE 0.2

EMPIRICAL PROPAGATION  CONSTANTS (K)
for soft sites (4H&6H)

12.67

33.00

39.33

21.00

23.67

21.00

NA

32.67

-----------------------------------------------~-----------------------
EMISSION HIGE FLT.IDLE GND.IDLE

ANGLE K K K
-----------------------------------------------------------------------

0 25.67 27.33 39.00

45 30.33 37.00 46.00

90 27.67 30.00 17.33

135 28.67 37.67 40.00

180 26.00 31.33 42.33

225 23.00 25.33 NA

270 28.67 22.67 16.00

315 30.00 '35.67 25.33

--------- ------ ------ ------
AVERAGE 27.50 30.87 32.28



TABLE 0.3

DATE: 8127184
EMPIRICAL  PROPAGATION  CONSTANTS (K)

for hard sites (lH&5H)

-w--w-w--B-- ----w---m--s--
-----.B---------__________________------------

EMISSION HIGE FLT.IDLE GND.IDLE
ANGLE K K K

-------_----_------------------------------M--w------v-----.B--a.m..m------
'0 38.00 40.00 31.67

45 38.33 32.00 26.67

90 46.67 36.00 38.00

225

270 48.33 48.33 40.00

315 55.00 43.33 35.00

33.67 49.67 30.67

31.33 27.00

25.33

---mm---- --s--- --w--- ---s--

AVERAGE 42.08 43.42 31.79

TABLE 0.4

DATE: 8/29/84
EMPIRICAL  PROPAGATION  CONSTANTS (K)

for hard sites (lH&5H)

------------------ ~----------------------------------------------------
EMISSION HIGE FLT.IDLE GND.IDLE

ANGLE K K K
-----------------------------------------------------------------------

0 11.00 31.00 24.33

45 36.33 34.67 NA

90 38.33 36.67 24.33

135 35.33 32.33 22.67

180 42.00 27.67 28.00

225 26.67 34.00 NA

270 36.00 36.33 35.33

315 27.00 26.67 31.67
--------- w-m--- ------ ------
AVERAGE 31.58 32.42 27.72






